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a job iLujcuLGI jlSLsJJ CjLo jcuj 
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j)£. ^jjLcO _coj <LsJjuk_o L^ljjjj jj ‘n'I I_GJUL^ 

fnewtonian theory ^Lij^j^ijJI <b.ui^Lll 
. 3 Jj) toll c_j ja~ill ol Jo^.VI ^1—al j j-cc jj j 
4 jojolj jo>ljj jG^o—co o I jj) tnll i_jjjjJI eiljLojj 

oVjL*_L < 1 sLcojJI <l»JL V3^13^ l-^j) ^Jj^fl 
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. I4J «LoukLlll 3LIHI CjJ oxj (^jJI 


(*)■ 


' d (3 A dWtu] 


I j 3I^H Ij—cLo 1 at m o O Jl-^JI 31 —^ 
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<CLaj-o £_L> 4 _l3 <J^_<_cVI u-vVtll Jj^y 
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LLlSj jjl^_i jl (J-^^aII (j*^ r> \ . (<LixjjUi_duJI ol jl -y,A.\Vl 
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jj.radially -ixlxiu Ij^y SoL aL-u.^ J| 
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^ I < <« ^ ^ 1 f 1 ^ MiOi \ -v XjUU ( • <0*1 1 ‘ ^ ^ 11 * 1 ^ 0 j , t 

jl jll J^j . c-iaUI jloij ^ La_ij_^j ‘ Jlcua jaL 

Jja. JjA-> cj' l^- L H Q-i--y j-o <LiS g-j) <All ^j\a \ 

ja ^ la all ^JaljJI ^a j^_lj ‘A-jIa J<: »m ^ Jj_cxVI lAiJI 

9 £ 
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<jj)^k tnll CliLoJu-a^JI LajJjj ^jJI <JLujalal3Lll J[^L->J1 
IjjJ ^JaLajill ^1 jlJI 6jLo KJ2^1\ 

u_Sjju V lA^J ijijlll I jj& dljlxjj ^_a Id^. 

6 jjfc jJljG <UAjl^ 0^~j 6 j-A <_ uj (2)£. (JjlLsJI VI 

^_oj -^I^J—<-uJI cJjl^ll 6Jj-t-^ji.1 A nil! 

^aLlIxi l_S _c^J 4 jl»j _cuLi. Sl^Li-a 

(j^Jlj-i V -ijlalll ^LaLJI (jl—a (^JsIajlII ^ ^IjJlII 

t j-o lj )\^ajj ^1 J—JlS (j-aj-ll (j-a oJ — 

^£_lc V| J-ojlJLj V <1-iA.iA.-y <AaIj-o CjLjI -i_o^y f .\j—2i.| 


oLiLu ^ (—Sj <-oj .4 j cuLuVI (■ Lj^jlaJI ^jLlo 

^-S <ju_oL_o| <_ojlS CjI j <bllAJI oll4.-yV-II j oL^ljll 

^jLalll ^1 Ljj_i^Aj dll j^j <6d->jL-y ji^ALi LLoL^JI 

.Sj-^llaJI i_q4^>j ^lc jdiVI <_i_uaLii1Ij SjjjulII 

Jl ^1 «n\IL L^J^I cdJl_^ 

tdjlAAjJI ^-AjIajlsI ^_A (^\JlvL<l 1 I (^A^I-O-^I 

L^jlS jJh I Ja j : Jj) 111VI c-xili 11 A is Vi 11 

c_^,AaJ A !;<; 11 JiLs Jj _LJJI >_aAj ^yA u_J^UL ^jaJI 

(J < AjJIc- 4_» ^Ajuua C2j Lcj-<-ijlj LaJ I SdLo 

Lair of a monster (*) 
the innermost stable circular orbit (^) 


£-<-d>l ja hIjjauJI 
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^ lP^J c> 
J oli!iU^I 4^1 
ajdUl oijjiaJI 
«Li LiVti La£ eijiAiJI 
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4-Uj-ajJI <bijlsu ^ 
. 4 -alaJI 


_ Laj^Is (JL^. —a _ diiLaVG^VI 6 JJ &j —Juju] 

(^JaJI Jc llljj d-iljl-duL LidjjJ (jl 1 g \\ 

dlli dlv^-yj Ijl i^yi _.<JIajl 11 A _ 

k_jjAlJI ^j_o _ 2 y_i Lo i<~>j ^A CjVjLjlII 

(JL^-Q 4 "| i i_aj_ 4 _u I JJ& (jU < £ I j^-t-ajI 

. <_ol_aJI A w ,,. \ 11 <U^.jLt^s 

^-IjjjaJI -a <1 ^ 111 <L cuVI ^jAa \ —la (j| 

f.|jj_<_uJI i_ i^AjJI jIj^- (_£_a LclC A _illiJI 

CIjLIaI .d^LU .1 Jl (JJ) I ^>^ 3-11 <Jjl -y a 6 jJ J-l ^j \"\ I n\ 

Jlo lj ^.1 J J| < 1 saL_uJI SjLII (j-o (^1 Jj_i_uJ 1 (_J^AjlII 

6 J-& L -.11 I Jaj)^ till! f-ljulj (JiJJI jLjJI j jL*JI 

Ijl JA_o _ l-iAjJI di.y (jA I (j_o LJjjIaI ^-o _ Sdlll 

" * 

(jjAli Sjlj--yJI (j_o «Ljlo^ ^-JUliA <<AlLaJI (j_o IjJO^ 

^LoJjVI ^LiIcIa (j_o LuJU 1 <>a iA (j->j itif. L^julIcIa 

^ C ^^ 

^La- JuVIa .<AUaJI SjJaII <JL^yG (j_o UJ 

JjJy t Vi \ dJj^dLlIj jl^>JI JjLa_SI (j£. jjl <^ll 

^LuJuVI J^l f-\ Jj_<_uJI i_j^Ajl 1 L>i-uL-yJ.I jlj^JI (Ja -y \ 

•UL^^ J 

u-LuaJ jjG ^_tGi j jJ\ 1 aH j(jLjjLAll ^-ilaljcuJ 

(<xalHll) ^IjjJI A -xJaLajtll 6 jlll Lo J_a. ^— 1 | 

jLaJI JIaG) A _iAj^ A fAolc Jl j_ j V j^J <dj_ ljjVI 

^ Jl 

i ^I i_Lo o ^JaLa-ill ^GI^jJI 6 dl—o ^AJj j^u-sa 
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jy 0 jJ> Lai . 4 h‘\1i ZHjIaJ! tljj-t-aJI 

J* 

*JjL£jLi Zx-aL^. ‘dUII jx 1c. j/7< aj 

ijC, 4 <1 I tU 4 ljU, i iZiL-uij J £gj^.i J-3j 

Jjj^-Ji ^jHUi JjVi fj^dJi 
La 1C Zx-l.u i ( _"</^ /-v< d d L e ZH ZajLaJ! 

. i^uy^ij 


_<juJI <id j^_i 3 Lo y lj Lo LSS*j •jjIj^J.I jdlj_o 

c-iAi I jLoJ Jju j . l^_Lo CjI jLlLo Sj * nf. Jj 

<od 90 j^l jo^a_eoJI <Jjd Sj-q 15 j^l <hd \ jj) *n) 

cJ lj Leal 1 jojuLLoj I J-^c ljJL*_e<£a 1 jjL^ J-*_eo_i J$_3 

e_djd-ll jlj-o (J—:dj A qlVtll jj ^ 1 ^. .^j^-lll 1 /—j 

^JjLi <JlL^ J * 1 0 \ J III I , \ 0 t 1 <1 I j ^ < . ■ t miM ^jJJLi-i 

. jacOccllII <ld 6 j_o jLlLo j ^ ^ 

J j < .. VI 11 j ** . ^ 1 1 a. ~d 1 \r_ 1 . ,. \ ( Lull 

CjLcj-luj <_lj^. jl jll <dj_^. ^Jc OjIJI < 1 —iJUiij 

Jj_col i_iAi j-o 1 J^a. <JLijjJI 6 jLLLs <<_iL*_U 6 j lid 

JjL» i_jV 01 Jj^. I 4 JJjj ^jl c\ \ <JjUI i ^j-a.-yL 

<ju_uLcu^JI «L^jlj I (J-° ^ ^J t<-lj 13Jj^ CO 

<Ijjl^.|j . ^.jJI 6 j-A < '- 3Lj J cu J -uajJ 

^jJlII IJ J_coil c- 3 JJJl 1 I ^J-Q <£j_a^i.l ^jl-S 

JjUJI jjUII jLjJI \j±& LkLi^l ( >l 

* 

< L^JUJJ t\ \ S Jjl-^jJI (^JaLxllI ^IjJlLI 

cjjJjlII ^J_Q ^ II <jul 1L»JJ V_aLiu^l a‘\ \ jlljJj 

. JJLJ <jLlL 1I C-Jjj 6 j-^ca f-\ Jj-coJl 
(jlljJI (■ Lcdc jj_La CjLjJ-CxjlII 6 J_A <g_iUJsj 

^.J£. c J_o ^cCjJI -lc - lAoJjj <<—CJJlLo oi—-iAJo 

cJ toJ 1 * ^ s _ Sj_co Leo jjua g- U~>C.l ^_lc 1 _^_jj JJ 

‘L^LlLo cjjJ <LojLrcJI SjUl djJ-coj ^cslj_ 2 c />C 

^j-iJcco ^_lcJ . JJ-co I ^_lc IgJl jl ^.1 d *ti\ 

Jj-col c_xJo iXX$ I Jj JJ-» <jl j^-co <(JIjl1I 

6 j j L~d. 1 ^j j. 11 <_cal j_o j-o <liUI j_dli 

jl-uxo «UjI J_c JA-^ J-2c <j-(do <2ojlao <<l-S 

^£_Sj . jiifl ii < 111 d'lN (, ^ 1 i 1 1 ^ I j_o ‘ 1 j5cl I 

6 JjAllI ^j^jJI jjuuao V <SjJL*dl CjI j^d,l 

L^_jLcL» _col \U> j JjU c-ijli i_)j_s 

I JJfcj < L^jLcj 1 o ^jjli <aAjlS ^-lc (Jj-> j < All 

c_iJjJI jjlLslj . cJ_JjJI ,_)l_CCL^. ^g_a Jjl<L> I_o 

3 ^ja^ jj^jll Sgr A* <-11*01 JSU1I j j-coVI 

j5v 1 ^-<>50 Loo I_lo Lcjjj <jLlL 1 I cjjj Sj o 

.<jjJ <_»_sl jJI 6 JjUll ^J j. \ 11 jjLJcoo cjU jlll 

<llU ^.jdl ^gl-%. j_> JJo (J-dcS I 111 jjj Lo I j_&j 

. ^9 <Lxicd/ _S jJaJ j(/ jiaj/J Lo Jj col c-tlo 

Ij^. JjlSLj ^jcclll 6 J-A ^dj-^ <3l-dl gj-tdj 

jlo] l^-Lfl JJ_il ^glll ^g-coJ^fl lloLol^l <lLalo {jL. 

. t Lcoj_co^_oj <jlL^. <_o L»J I <_uccoll I 

J-)ljl_tol j-C- dJj^ jj^ 1^11 cJ_Ci—csj 

jll ^glll <—lijLdl ^g-S <_ol_xJI <00 -colli £.- lSjo 

j j-co 1 c_ojj d-° c-jjlllj jjLcoJI ^Ls_IdH l^_Laj 

‘ Jl—ill Joj— co ^^j -d^->ll 

d-® < '-l^ toll <-*_co^fl cjljl J ^ jLj _cdl ^-JlS 


Stalking the Behemoth from afar (*) 



.(gj<All <Cj__co d^ ddl ^g—s 99.98 


A 


^rjUJI j-^co <11 Ll 11I <L&11I oLlsjJI 6 Ia jll^cjj 
J\ C. dj^ dJj ^jla cjlj-jd I JJ-^i CjLsLco-o 

^JC^. J5v *7) (^_J-1-C- Jj-co^fl c-jldl C-ljS LfrJJ-CO-> 

d^ d JU - tf=1 -l J5> Tit \ ^ ^glll <J»-co^fl d"° 

SjjI c_dj Jll Id jJ Lod f<JLxo-o_coJI dojlllll 
JjUijJI 6 lit) ^J_CO_i ^dl Lo cdjAJ V ll IJ . <_Jj^O 
Lod <JjLcj—cJI d-° <dl_3 »JI a \oil 5 1 a Jl <jul 111 I 
CjI- 3-3 jJI 6 j A J-$_3 fc-djli I-0-0 dj—*1 V 

d-° O lj jj j jjj CjI JjjJidJI d-° jd-o A ilalll 

J^ IJd jl q -CJ I—ol—Jjj^ll 

< l_A jjlCj <Jlco^fl 6J-A d^- <-»L^3Ll ^< * < <<dalat 

d^- Sj_co Leo jLcs2»j| Jl Sj _do d^didl ^Ll-o 

. Jj-co^fl C-) <M1 C-Ujlll jljJI ^g_3 jl-S-ll 


} jju Ja Jl^Jl SjjUjlj 


jLcgsj^fl (J^- JjH c,) * <\ dl-dl 

«^fjl .6j_ij£. c-jLccoV dl Jj ( ^ILc. I Sjjd 111 6 j-coLlLI 
cl> Leo Lilli Jl <JccollL jlogdl <Jjli g| J J-coJI c-JJjdl 
C-J jli : jGeccoJLJj jULd-cd ^g_3 JJn ^g_$_3 .<jdldl 

«^lu <Jl!l 0 <JjL3_i A JA t Li I Q ^ ^ A j <jlo^cj I ^ I d g I J j < << 
15 Jl e_sL*_dl <_t nol j- 0 Lc^.J j-oj I (g Lid 

^g_3 ^_dJOJ < hd 11 <Ajlj g I JJ-CO i )JjjJ < jo-flccoJI <Jjd 
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jo&lj-ll A.aj-11 ^_a Sj-ajlll <jl\1a11 j _us 2 »lji.l jl 

Sj^-a jLa <<jlaLij cjU.jui <jI ^jjJI >_a toVCi 

<-coljjJ <_>jJJ <AJjlaJ L jjjj 6 jok AccJ-ll 

. *■ \ 1 jj.coJ 1 c-jjaJI 

( * jAdJ gjaJ 

j-O jj|j jl AAoJ 1-ll lib Jjjjj j-O ^cAjJI ^-1 a 

a! m Vi 11 j-o <UjLaj (g I ^.JAj ^ < jVl LT^ 1 ^ Lojl».l I 

C-jAi Sj - CoLi-O SjJ IS*> - ULlAo^ j ^iJI 

aIjjIG J < A a t j _ jokljJI A-aj-ll ^_a j^Jj • Jjo-ol 

^n/’il _ ljca.j_o A _jLaJI ^_a aiA/AG 1 j_^ Gl-ja^ 

Jj _ col (_Aj 6j _CO Leo jj is~* ^ 1c Jj is~> II 

cJjj-co (_£jJI JjooWl l _Alll J . AjA^l d W?ij I j_o I 
^_a £_jLa!1 c_jaJ 1 dll j job & jjj t(£j ~y \ 

<jlco 24000 <-3Lco.o ^Ja Sgr A* <jaLiJI LlI^Loo 

^o=al jJ^fl j-l! I <L^J-co-o JlccJJ Leo -liAS <-iJJ-oA 

gl Jj-coJ I c-JjAj-ll <ojl_Lo LljLo- CO <jl3 ^A 

jj—col cA ^^Ia Ca^ Ca^ (j* c£>=^' 

■ m *2 I (J-O-Q-culII A \ "\\ A I j-O y _coA ^£jl_ooJ <jJj^ 

LuJI ^ _2cJ c-JjAl J-3L-S j-O %1 j-O J ^ I LlA 

c_j jjUl Lol dljJ Lg_ coAj <^LcolL j Jjj 

jj_co^fl (_iA.ll jjL^2u ^jJI <JiUI <a 1UJI g. 1 jj)_coJ 1 
c jU S Jj^j-o Lr ^i < L^LoL A -x A l5 —a jj!5Lj Sgr A* 


. Vjjj < A11 CAlcJI j\_jjLo LlA Ja n cliLaLco-o ^_1 a 

Sjj <^11 <ua jiu ^j—11 ^j-aILJI jl 

ACcCcJl ^_Lc AlX_j Jj -col c-xA-1 «LojLsl11 


f^Lc^jl (J < Aa \ dj-Ijj <^j\0j_0 ^yQ -M. 1 - 


£_oj . c_Ajl11 a — ILao £yC. ^.llll <-uj)< All <j»— co^fl 
Lj_aIL Sgr A* jj^coVl c-aIII 3-^^ *!•!* 

_ t o 55 1^_co La 1 uk^. 4n A <1 _ijl j ^1 

3 ° ^3^" 3600 3° *0^" *—o_° ^3?“ ^Luto 

6 jlu ^JlIc jJ_ iO Lo cJ^Loo 1 j_Aj <^Sj _^J1 jJl 

Loj \ c. ( jx<j)l^M <juj_o ^_a Sj^-^c^-o iA 


. dJJ^O^OO <JL»J_0 3° L^-jJl 

_ <liA 2 Jl oLIjill resolution o\ 

jjdec I4J _ c_jLia.^L1 6jjIII L^oljAa 3° 

J 4Jc2JI <IjlLoA ^j_coLco^I ^J) \ t nil L^_C£2 ^Ao 

J 

<jci.^ll A * nlmll £j£. -y. n s 3Ai ‘diffraction 

distant signs of black holes (*) 
A Window with a View (* *) 
spinning (>) 
asymmetry (Y) 
space-time (r) 
gravitational waves ( 1 ) 
The very Large Array ( 0 ) 
«Ripples in Spacetime », by: W.Wayt Gibbs; :(1) 
Scientific American, April 2002 

•rb*^l jH v ) 


,- 3*c 3 JLutJ ljIjL I 

j! jj> ^141l jj-ijL>j.x4JI ja'xa 1 
3j_lxjj I jo. 5’jjius) p| jjxxi Lt<^a_) 

LJ ^acolj V Lxa 
-\"uVi Sj-»ja jJ&l^ 
colAaJ ^J| 4 _l1acu d J LcoV oljldcol 
l^AyA ^ jl^o (j^a 3 a A , A 4 . C\ 4 *t 
.£i\j*X\ lj^ jA I Juxj 




1 (; Lq"I I L£ Centaurus A 5 >o 4I 5j>c^ 
J .wt, ,, l * Chandra ^^jlIc^JI j^UI 
LulSo Ia 3J < < LilccuJI <JC>-uVI 

y J_C £00 <JO yj-^ < LLcO 1 3000 (J^lao 

<j| jAL*j <JjUI 3 ^^ j^-cu| clA) { yC. 
CjI j ^-aJI JIooj . La^j^a Jyyya 
(j-o (Jo^ CjI j L33 ^^^41 |J^ <Till 

6 jLa Cllg-JO LU 4 ' n \ 11 

glj-o.^JI (jl^^l Lol .^,j^dll L-J 
es-L^ J^» es-^ ^lj-^dlj 

Jljk^l L y° AaJlLk-a C'I^IL‘\ 

. d <<>,/. 1 1 <L3Lxo^L] d > | 


^jj| <Jn^J| 31-411 Jj-cu^l cAlll L)| 
M87 6j^>4I J^j - 0 cA oAA^ 

1 (j < ^-Lo jLi-ll ^j-a ( _ < y£aj_c£iA» -LL-\_o 
3 IL-J \\ y 1 d . n 15000 y~^~' 

<1 i jii m 1 **< Lc,^_cuj I '"'O' 1 a a \ 1 ' 

3 SJ cJL-A cjA“^ cj' J-°-L^ La^ i<oJLc 
OjLa Jj_ujO (__)-c^L»_q J-jlCj 

Ojj 1 <^ 1 11 oj-A_5 . Let I oL^AM 
^ ( e )(VLA) 1^ jo^sJI cAAl^JI 13^1 

< 0 ^ 0 jlj CjL^.^ 0 ^1 cidj_ul_> J)*\ 'iii'no ^aj 
<3 oTi« i<—2 Jl 4_iAj ^j- 0 < '-ca-j-a Jl^ 3 ^ 
0 J Cl IfrA-S LjIj— 1^1 J4ao Cj—ca. 

<JLa" 111 £jl_coVI 


<-Cco <A»jla_» JJUI <JLO^a2JI g 1 Jj).caJ 1 c-J^aLII \ 

^_a «LaAjlll jljJ^Ll <JoLo_o L&jljJl J 

Ll^lJI <iUJl vljS Jl^l l^L.n oljlAll 

5« 

. ^laLatlfl ^^l^Ll ,^s^a1 

<Jji^JI <AjIa 1I gl JJ-coJl c_J jAlJI ^jJcco 3_>L IJ 

A doc d.4»*i col <J-L *LJ Jl <_>LaJ 1 2 clccj 

L5 _1a a »al^11 j—ja^JI oljj fluorescence IU 

J! J* 

4_*_jij—coJl ^>^JLa .^sJaLatHl 1 ^^l^-ll £tla CO 

JoAaJI CjIjJ Jo^ \ (^jJl ^ I^LulII ^IjlJl 
4ca.ljl ■_'1 < "" 1 <c_aaJJ SJjJ—— coil <JLalll £_o J_ual ajj 
l5 -1a 6jljlol Jl ^jjJj ^JlllJ jjil ^*JI 
i_iAj j_o c_J^a 1LJ . Jl Jl j-O ^yJ^JjyC. 3 LL 4 
(c-llj-ll cJ^Jj J ) ( (S 3 

<Aj- coj c_jaJI Jjd. <1- coAj ^Ulll ^IjJl 

■ , _ . o _ coj ioLJI <JJ_cojJI <JJJJ J_cAAj^ j _i^l 

<^«l_coAa Jj-^- *_LaLI 1 jljij^ AaA <L»_o ((jl^-LI)) j_ 

j_c<2>j Aaj .c_j— jj_o ( 'jJalluV jl Ac^^U jjSL—coj 
Suzaku j ASCA jLjLLJI jl ja^w^ll jl j_olll 

Lbj co-3 Aa j <]r> u AlL ^ jlll 1 j A j_o AjIjI J c^l 

c_J jAj Jjeej Ja j-coLlo AjLlJ L 3 I Ja jjALLJl 

CjLaj -coil ^Jjj i <^Jj-co ^ujJj CjI J g I J J-co 

<jLajj_a Loj_a ^JsIajlII ^ *\ 1 jjJ 1 (j^alj^l ^_a A —jjIaLI 

. g j-cAJ I <Aj_co A n ta Cj-Ij J-i-dG 

^cSjJj JI AAo Jj^a> di LojLt-a ^ \c. Jj_c^CcJ I j^_ajj 

A -coljj jjjL jA Jj^JI 4-CO^jJI gI Jj-coJl cJJaJI 

^jLa ^xcejj Jj -‘-‘jI c-iAj L^j- 3 jjAJ 4 jljLj CjLojLclo 

Lr a^J Lo c_jja 1I j-o ^-Lj _Jj-» JJ^-VI Jj^a. Loots A^. I 

.<Ajl3j SjLo j—o Ll^cJjJj Jj -co^l c_aaJI J^L> jV 

aI jloljLJIj <JJJ-coJl <J«-JWI cAjlL JjlL^j Jajj 

L^jjAj jl (^-l^- oLojklll 6AA Jjlo j-o <jAaJ 4 jjIa 11 
jl jjll j-o <111 ^£_a 100 ^Jl 65 j-o IJ \"\ n"\ g| Jj_coJl 

<_aaJ <_oLjl1I <jj_cojJI <j ^c_oo_oj (^J-ll ^ojJjJJ ^ aL r,1 

<jJLjJI <Loja 11 jl jj_ jjj ! < LcGjja1I <JjlULj Jj _col 

.aVLJI c_JaI SjjLcoJI ^ujjlll 

^ ** J* 

^ 1a gl Jj _cull cojALII A _aILlj Lo j t s*T \a j ^ 

<jjjjljJI CjU.jII j-O <AjlU Jj-oj ^jJl^ gj-cjJI 

<j!aJI AI_AajJI ^-Iaj (<ojj _cull <Jt _AjVI 

_ jjjj_col juAjJ j^-oj jl <co _> o-s.a <alLJI j_o 

<JJJ I j-^_J jl -je^VL LooJj Jcc I *k,J—U is~\ j 1- oJjA 

^CJkJJ Lo I jo&J ‘ La^jjcc (r) jl£^jJ| ^J-COJ 

Jlo ^jLogHJI <aLl1o ^jLk ^Jl j_ cojjj * Ail^Lij 

gLo ^cla_co ^Ja aLccAJljJIj aL^j_ojJI jl_ loIjI 

jl 6job jLLojJI aLlcAJlj ^Ja c_iCcJj . Sj^lj <^jJ 
<<JLjcoLlo a Lai_co-o Jjlj ^Ja JaLajJjLl <Jjla jj^J 


2_oj .^LJO 


I <AjU Sj-^-Cc I dlj <—Jk>J jlj 
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Jljw 


IJ A* i Vi I 


^Jooj . *2j) 93t a 


^.1 j jj t nil <l^_j|j(j j_a J^>L=> ^ l^ll^ ^o^l <jl^w j_o 

Jill I Jjlj -cu ^J-C _ <_>jXojlLlII <ojoj|jJI CjL^jJJ 

j^Jj < jLajJo^ 5000 A _1_>1^_o *kjjj|_CUO _ 

6 j£-ll (jocuLLao jlj CaLil^Aa JotA-lL jVI dlLuk 

. 1 ^ 1 Af. 4_cu^j La.ao L» j I I 4 J u 11 A \ i A^j I 

jLlJI JiJ jlJI ^oLlo 0 ) (VLBI) <£&1\ 
l^_LLal]| ^—ill oljl—* 2 .VI I (JjjlaJI ^acLLII 

<ojjj|jJI CaLI jlll jo ^c_LlLc£S jl) <1 _a^JaJLO Jjl 3 j_a 

J^.1 jo dlljj (A —J-cAj^l Sj£JI f-L^jI ^-3 6 j-culill 

LjLl LI 4_LLa_a j-LO-ll <jl!Lc ^cl 9 j lL^cJ 

JLaji— cuV A*-o <jAj^I ^—,yu (.klV j^k-co) j—jJa 
jo CjLI^aII jo jlla^Lio dlllA .<ojjj|jJI ol—:*.J-LI 

LaJfcj < jlojJI jo JA£. jo jJi^I ^lo jjLoJlo j^lll I j-& 
oLV^Jl ^ 45LL1 J AVI ^1 (Y) (VLBA) iajklll 

New j__jj.aU jl> Jl Hawaii Jjl_a jo S^v^lll 

l*3LU ^1 (r) (EVN) < 0 jklllj < Hampshire 
J[ <iLAl Liljl ^ J 

<JjLao <_ojLlo O—»Ij S& jj^J j I j*^ A \j ■ ^— 1 SjJ I 

^JjlsJI Cj JJbl cu jj I jJ _ j n5i s jJt_c£s | djllj ^1 j 

^JjlsJI j| «( ContactLZi^L±jj^j JLojiVI)) J>lajnull 

loj&JJ&l_CUO jlju ( J jl_cAjJLJ j_ijlll ((2010)) 

<_»V j VLA j )*\ 11 ^_1UI c_a_ lLc^JI <1 _ajLio 

. ^ * * 
1 <^Vt *2 <i=L^JI ^^5 _ 


VLB A jl_nq*i 


(J^Llj <ojojIj ol—LUll^ *21 EVNj 

^ I j_ca jll^o I-a I ( jLajJjca 3.5 j-a j \ < N ) 

I Lt<l <<JljIo—*\ \a 100 (g J3M ) 

.Sgr A* c-jlll J^al jjULalj ^t_a-coo jl joa 

(JI^L^fl .j)C. _ \II j (J^jI^LxJI 0 i ell5 

Jj _ojV I >_jlll I Aft 6 jJ) (Ja N\ _ 6 j_A J-LI 

i_iLccaJI J-cVjo La^ La Lao .4 ( -^lj) ^jlCj 4jl»Llc^ 

(j^a ^ i j) * AI Llj c_a ^1 

(jojUSLfl (J-a.ato.cijl jl ^_a lo-A J^cJI j_a^oj . llcojjj 


<^j-a Jl l 5 _L. j-olato interferometer J_j.l jj 

. J3 j jlaJoIl <OOJ j_a (jj j j_a ji^i^ I 


JljLVI 




<K. 


•)VI 




^Lll ^)LLo (^sLctf^jLal jl^-al <j t^a^fl <jc^j-LI 

cjLoI1 ^ i Ajo coo_cuJI l^-lj .^jo^JI L_aN_*JI ^a 
Laj jLaoJo-U <ooj j_a <JL 2 c^_a ^I^L I ^J^JLcuo ^oJI 

Closing in on The Giant (*) 
Jllolll (j^Clo .Very Long Baseline Interferometry (^) 
.loo. Ja^kJI ^UJILUI 

JajkJI (^oc-LUl iaiJI jj cJul^l .Very Long Baseline Array (T) 

.loo. 

.<ajjjjVI VLBI jWl.ll Klui <The European VLBI Network (r) 


[Sagittarius A* j 4 ^jV I —w'i 11 ] 

* jMoLadl OjUl jloUl jt.uA"t 


La cojal - <ololll cojJ aj-r^a j^j-° j-° co^^aJL ^olJI jLcojI O-IL <<oo^a SjLa ^ojo. 

^.j>-n.\II CjljLcu-a .SgrA* Jj-cu^/l co^lll cOO^. i3-^L> A ^ I atoll ^LlsI j_o jj t<Ull 4oJI J-cosjo 
Lujlo <ojLljjuo <1o^ (^ j I Oos- ^jjoljLo ^gjL a - c j cjOoc S^^lJ <L*_dLl L^ol (<J(La 11I JajlaAJI^ 

( jLo-j 1995 ^Lc. j-0 ^Jji-lll ^ .Al J-O ^1 <ojlll LLUll j-Ctllj . ^.a^u-LJI <Jji^ Sj-a jjofo 4.5 J 
2008 ^.Lt Ijalllll ^o (Lfcjor. (_^>^-l frlo-culj^ ^.J)^til 6jj-co Jlals <<blliJ| Lo| .2008 ^.Lc. 
ctVill ja jj^» Lo I i_jjllo (_^jJI ^odJI jJb SO-1 6 ^ja-ll| jl . f. Ij-ol^JI CtH <-*_LjVI ^1 JjHujL 
^aoo Ioq-coj cgjl <LaL_ail a jj) j^Jj < (Lj-d cjLcLcu ^q-coj j LsLulo (_J^) Sgr A* 

• OO-oJI jl I I. ^ .^i*t ja 6j-o 600 o I 


V 


x> 


/ 


^2 z 

n ; : 

/ ' a • f 

• • 


# 


^j-v M 1 4 o jiL.JI £coljXI 
tollll J^o. jLll 
^Lt jo) SgrA* ojjo^I 
(2008 ^Jl 1995 


5-OS 

• 61-OS 

• 91-OS 


4ojlo (jo^Joo colo 200 


4 a t < All 6j^-ll JNoL j_a ^-OO Labile CJ J^cOj g-J) < A11 
<^Lc. J£-jlLoj . c-jIjS all JjjL-^Jsl ^C-^J1 1 ^ \"\ a \ 

JolUl ^jJL-c£S^fl ^jlj__ll (joiLuLtl ^Lall j^-ao 

J u5Tt ^) tC- ,_J ^111 Jjl 3 j_a j 11 al 11 j J_ c^lAII 

Jo^cj_a JJL gj) < Al <LLalll _JJLC ^1 ^JL^c^fl I j-ifc 
gl^ a^k 11 Clc^co 4_L2cjJ,l Jl jk^l J—I j-aj - j <^*»^l 

OJ J 6-° - C5—^ -A 1 ^j) 




o 


jl 


^jJlII <ojLl»JI djLaLaJtJI ■ 

<u^.jll Jljk^l jtc SgrA* jj_co^fl c-tVtll c_o^c^o 

(joil t S a joo-ao J—^k I j_a gj) < A11 

c_jl^yAa <JloLo—( joija Jj *S t a 55 6jl jLa lib 

Lcjo 1 a a -s. i i a ^ ' “y . t**< l^oca^Jo^ 4 olo_cu 4 . jf ^Joo 

J-C^l 4_L2kj_a JljLu (^^-^ g-J) < Al lo-al J A*t t 111 La 

I j-A joA^kO <oj)at j_a 4^ jcuAoo jjA 4_at_i_tj^f j I 

A lat ^k \ j^f ^ylSo J5> tVi \ j^J^ < JoL^JI ,_Jkl 1 
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c-UI ialUl 6j-> jlJ_o I ^ x o ^\ jlJI ^LataLatHll 

_ Jj-sGG ialL-11 6J_& <JlljJI ^-11 L^LjA _co 


jAj -coJ Lojlc. 6 jIj^> ^1 _ JaVI <_> 1 —-i£. ilLi. ^^A 

„ ******* \ * ~ 

flA (^jL^jJI 1 K tTi nlGj ^1 jlJI 4_oLLsGll Sjlll 

jJjJ Lo I j_AJ ty Ll_Gil Jl_ juj ^ 1C- Li^V IfrO^l 

l>Ual jll^l i-»_CollL Luj^ij I jjUQ-O 1_ JjljL6. IajlL 

<laA LcoJI SjLoll a \ <ellj cJ!ll ^.L.J -GA-^jLllI 

J-O-U (jl _ J JJ t n 11 1 _JjUI ilL^. ^A _ Jll jJI J-cG 

cJj- co I j_Aj <2^ VI jJlC 4aILJI j)-* jl HA_o | 1 9. o 

. J-)VI ialUl Uo ^JlG> 
^jl-G—«_ aj j)i Sgr A* dalll <JU ^a l Vilo\ 

ioJA -1c Jj-11 - HJI <LCjL- co jl J—lo 

.^lljGil ^LoIsIajlII 6 jl II L ja <_u JhjlI 

VLB I JlInGil ^jjjLlAo <LI_<_o jj nLc^ajVI ,*. A‘i 

2)1 o \ ioolA Lf. 1 ^_lc LojLcsS IhjlA _IoJlLlII 

6jUsl JaIlI 4_lLLIjJI illdl ^jjjLLo 1 (gain (2)1 


4aUJI 




ill <1_ oLLjGlII 


I 4 JJ j ^jGo 6 jllI -Laj4 4 n ^IGjI SjjjHII 

JaI Sgr A* f*j~y II (j—l-» jJa .<I=lHII ell ^—H 
^Gj (2)1 CajGJ <(hj—<-<j l LlG (JjjaJ ^JIjJLj) cj j— 

<LaLlxlll 6 jLil ^Aju_G Lo JjlC. SGljjJI 4 olL. II ^ l_a_JuI 




cjL^ 






I<^l <aLlLo 


^-C^jJI . p-lj II C.^G <L»- 

^1 J> (^1 (JiJ^SJaII A--VJ <AjlSjJI jL-i2>j^l (j-o 

(jlL\ \ ^lj O-S. II C-^-^G Ls_Ju^l <aLlLo ^jl^ 

I Gj 111 \I 6jul-%. jJI <A_>^UJIj . Sgr A* ^.j^JI 2>° 

^Gljlll ^ Jil Ll5 j 6-° 

<3UJI Ji 

Iaa L)^j <(JG.IjJI (^Jl 1 (g t<~> <lL--^J Gl£. SajIJjJI 

(^jJI 4_slAj^«o 4-jlC Lat-Ju^f I 4_> o 11 \ ^ 4_q^jJ_j ^_o^/| 

. I GL\ a <j (J^jlAo ^jjlC \ ^ 


It _» 4l^aA I i < 1 11 Sjlil (2)1 


I Ca^*- 


•=) ♦ * - •". • - 

jJ 4*ul 9 dJj^£> 

lo <2^>GI Ca^ u-° ‘'—^ 


J^CU^fl 0^1 II (jl 
c^lll Sgr A* 
J^^JI aiiSJI (^jLill 
«L>^UUL) HI 
ObijloIJ lio 
2 ,b (oL^caiHI) 

^ 03^ 

3jai^ji oj>hi 

.«Llo cj ijUb 


2jjXl^ll * s jfoll <JjL^_oj 

^LlL VLBI (J_lljlll (jxil_ lAo IJjL) LoJjlC. 

JdGuij .4_ojlUI 4 LUII ol jj _<-aJI Sgr A* , T i^ll 

6L11 1 1 <I Jj_<_uVI l-GjlII JJ l-U cuJ ^Jl o^l 

2)-o ^J)\ 4^11 «2)ljJ_2»JI L>° < blLl (^j-1^- < '_GL 

.c-Ujill jl^cJI (^A oJaLull o^ljilt 2)lc CjIjI J <^>l 

jj_coVI <_.aHI 2 )V ^shadow ((JUGJI)) lla l_G2uj 

2>-o c_csljdl ^LgLj 6JjI j\\ Ldj) <All is-GVI (_^alo_» 

^IgVI 61a j . LoLg l-GiII 4_*aIjJI ^Lilil 


UjJ^IJ LcIajjI 4_j^-oi.1 (Jkllll (^j-S _^Jl 

(^^ LjLo 2)1^^ Axa ^j-A Lo£ ( IaIaj6> 

Lol^LI ^1 ^ L5 1 jl (^1 jU L5 1 Mauna Kea 

AuUZW 6jl aJI L5 a jl (^L Gu l5 1 Atacama 

6 1a £_jloc 6. J ) Vn ^1 I_ oJjlCj 4 \ w>\^ II 6 J o^GlI 

2>lo_) 2/GGld (^_lc I_OJ) oC- (J_<-£6^G CjI J_Ul-^cJI 

(J^laJI IlC. 6 Jl^>.Ij < (J^ tVi) LfiL^JGll 2h° ^)^ ^ll 

(Jlljll H£. (5_>lVlj jIoaL-o 1.3 J Jil^ll ^*,>11 
6 ^_cG1o CjLI^A_o io^JHo jtJuGj .^IojlLco 0.87J 

2/JjlaJI 2)jlA IlC (Jj -c^c-JL) (_jGijVI (^dcjl ^A 

JJ%° 17 j 26 L5 lofl j-^ La^j^I 

Jil 2 > jlju G-I (jG^j IIaj .c-udjlil —d iGd 

.Sgr A* jj_cuVI ,._.HH 

>! 

LJL^. 6j^^jdl (OjLI^aII 2h° (Jlljl 2 )Huj 

6-° ^-oUl J \ji* ^IjLa (;;r s) 

cL-culIlj L5 -dGu G^aGlI oLV^I 

LoJ jIojlLlII 4_l2j 2h° 4 \a J| jlu J_ojG ^1 j _ 
0 V l^ll) t 2>^J ■ 2 a jlq j)I'^ 1 dI 2 a-»La Jlo2)^^-I 

(_^Gl^lV ^_dl_ll ^a loU^111 ^1a I^1> 2/_>SJaJI 

4_GGLo £C_JU-£6J GdC-^cJ L^GIl^JJ d_L JjG (jLa <(^J^.| 

^ Hill ,_dkb VLBI J_lljlll 

4_ujjj^J I ^ ^ ^ L» \ 1 ^ t r\^ [ < i t i o i 1 1 i ** \ L ^ * 1 1 (2)-° 

olG icoAj cjGI 1 t <ioj ^lUllVI (JjLs ^ Gi 

JI 0 ^ ^ 

. I j-cc Jlc 4_<_Gj^ (_£jJjj JUG 

SjLaa_s oLolsJI 2)-° (J-ij-s 2)—^G <dlj £—*3 
cjHIIxII 6ha J^. (_j-® MIT y)^ x 11 ^a <(^jLL^o .s .s> 

y 

c_Glll 4_culjj_> JjjaJI 11a ^Ia jl j .2008 ^lc ^a 

1.3 J jl —colo ^6.j_o jj L j \c. Sgr A* jj—cuVI 

iiGLi 2)-° 4\ jj\r\ 4 a j^L\ a ^IacG coL Ujj <^1 ojlLlo 

Lj 2)- > J I 6 JJL6.j_o IsAA Cj Lj l^lo 

oUjAll !^y o jjlS-4-oJI ejs 11 I HA 2)I ■ djLo 4_oA 

^A I ^vrG 2 aG- Ld I 2)—U J ‘ 6jj) hJ jll (^_ Jl V 
>J 1*1 o^ Gl (^-d. ^GLLu 0-1 j jI <Sgr A* l-UI j w o" 
l_A jJ a 4 »jl2) ^Ls \ ^.-y.-^ ol J 4_3 lLI co J—dllo 

j^>G I_o ^1 iLaa ( L_loG 3^jS.t6 37 

^InH_col J . Jj_co VI c_JGJI Go. Ja I (jxiLlo ^JlL 

(^-1 Jj 11 j_o| Jjlc^j (jl O V 4_JLdl odl^Ao 

. I ^ A A I \ \ . 7< , \ 0 \ 1 1 Go ^ ^ (3"^ V 4 A \ 1 0 <jl1L a > I 

^.IhIIcoL O-G ^lll GlohHI jHjVI jji _cG 

^H£. 2d (_j-H gVI ^jlajlll VLBI Jllnlll (jxiLlo 

j-o) j_A GjH 2 c JaV Sgr A* Jj —CO VI L_Jlll dl^l — lol 
^LLsGII ^Ijlll 4 —jlLoh. 2)1 • le—JLol^VI j—l*_» 

ilL^ ^A I_ ^JlC 4jl 1^ I jLiG Jj_col l_Aj JjA 

J! " 

6jtll l_G-g jldLiJI IgK .JaI 4 J (jxed ^jLo-co 
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Portrait of a Monster (*) 
microarcsecond (^) 





































l/JLvifl-11 (JaJ <j_a <Q]aU Ll3l 1 1 jA ja”\ll ^_L (UJj^ 

<aLl»A Lo-O <(JACa_CU-11 <Jji^ j)A ,^<1^1 >L J 

(_JJjl_J_a 1.3 <.Al (j_a Mjla J« ls~>\ <AjjJea A JL SjJ l/*> 

<2009/6 ^_Jdl ^ jfUj Sgr A* ,_caill Sjj<^> 

[^LcoSa <Ji_aL a. ^j_oJ <jjJ^L^. 11\ .K> ^Ji^ \ till 

f. IajJl411 cJa^Li jjn £La J^ X a ^j_oJ <^joj 1 a ja ,J>j 

<<Xlid1 oLIaaJI ij^l [La 111 <L±JJ I J_a£ 
< a~i« II Sjlllj ^j -n.\ 11 £Ajja £“ jLoa O \ J ~sa i UUj 

<Ja^ jl 1 ^Tn- coaJ <M87 Sj^Jsl -S (<Lallall) 

(ji<<\ toll <Ja^ jLlla 6.4 cAjL4a Jj_eo^l l^A-G 

<a4L* j_aa <jl1Ll1I <1 _ajjaas J« ^ \ j^f ^-45 a I ja j 

. Sgr A* <llkJI Sjj <^J1 jk4 ^Ljl 
^_lc _ iAc 1 ja ^_a M87 SjaaJJ c-a4a jj__GA 
.&Iaaa 4L1 o-a^j j-clj c_a j^ 5> Sgr A* c_a4aJ 1 <Leaj 

d ^ ^ 11^ t-s 1 __<Jujl1 Ia 1 ^ ^ a ^ 1 * a a ^ LlJa t * 11» ^ ^ a 

IaJJjA t_bJ_COJ <<AAJ A <A_CO 5000 ^g-A.^. JjCOA 

* ^ 

<_a_ coLa. Cj La jLlaa O VJl <a 1L1I <Lalalll j n a*! 

JeA.I j_a 4 juuL^JI (2/ AjlVJI Jj-^_aa j L*aa LojlS 

CjLcj—<- oJI CjIj ^*jLaJ1 jjaa Cj LaJ JjlII 6 JA ^ a 

<Sgr A* e-Jalll *_a 41—^.Lj .<jJL*JI <jjj— colli 

^JLo—Jill Sj411 i_a M87 u-J& ^_L> 

■ ^-iasaJ Lj La_a _ <lLsl^a La I j_A^ La^t-uJ I <jlaL1 

(JA.1 Jill <JCa (J-al alii <LlLLS I _ ^jA.VI 

<<JUJI 6j_ijlll J ^1 ^11 f l, K l ,nL VLB I 

L^-aLJal ^J_a 1 n w <6 j\ 1 <Ia 

^j| I—oji j <dilj <il_cJs| . c_jj—ls»JI ^—a 


f - >^ J>° 6 J-° 


2000 j)^\^ M87 S^)^-ll 


^IJI <j^jLal_LjJI oI^uJljlII ^jl—a <Sgr A* i_j11 

<JULaj ^jjjJuLa-a (J^l_L CjJ^J i_a j_<_u <Lilc I^Ll 

4Sj^J| J <_aJL^a . ^LajJI _a Vja I_i^/L 

<iLJI {j* e-j j alL the orbital period 3 —j jl jXI 
(j-U 6 j)J) i ^->^ a <^JaLxlll ^1 jljl «LlLL|jJI 

^1 iJLa i_ w 11^) ^-A_>l - <_o| Lculo^j ^ - <-uI > _ kt^\ 

(Jj) II J) jS^ (jl c-.u-^A <|j—•( t-AAiJ I ^AJ Ja 

ij-^-<_u I l^j_a | <jlLJ11I CjI J^.^U <jJlAA_a j,j) ^_Lc 

.^J^VI ^_a l_^A_a M87 6 j^4l c_aSa <JL^ ^_a ^aa^a 
jj) <^>ll —jLjla ^1 I _k^ —^j-tl Lh 0 - 3 ‘ —jA- I j 

(j-a ^^d-ll ‘d-12 (J O Lpl La.j J ^LsJI J—aII CjI j 

La < '-‘-s3j^A (^JJI 4 aaLu-AJI^ ^_y uAJ- lXiaJI 

^_aj .Sgr A* ca^aJI JrMj I—(J-tAsl_kJI aj^jJI 
j ( j_ Ctf=s (J<Aa) ^_a ^AA_ajJI <2j ^Jaa t^jj&I^JI o>ajJI 

M87 S^oU Sjj-^XLI VLBI J^l jlJI /a a 
100 <y\ a \ \\ a 7 _II 2 ^J_a <A^.^_a <JIj) b>L> 

I 4_ OALa J <4aaIa —^jJLt ^a JIJ_^A_a 

Doppler effect (^) 


^.luJaJI ja^I 

< 41-1 2lx£\ IjJI ajUI 
uua 

Ja-LaJsI ^^usJI 
5j^uaJI (JIa aa 

.alkji 


«(JLl 5JI »J[j) ^ <jlLI _cull jLlill 

laJa-11 >_a 1\ (j-° ^^La < - LaL_2J <AJ CjI - ^-aA 

jA^fl laa—<-uaj .jiVI L_^wr^ jUJL j < j j— <_o^fl 

<<AJJ) 4 All <JU&\ (pLl^aI (^^aII Lr LaiAlll ^_ LJjJjJI 

< LaLaA laJa- 11 <L»_aljJI SjLII ^jA-A. j\^id Jjaaa 

6jJ <^>11 Lai .<_oaJlII <1 alvd L Ja_AiJ.1 »j) < All ^a 

<ula Sj(Jaas» S^jIasa -s. \»-^a\ |_a ^_£s <LaaIaJI «La1LJI 

^.Jl jJI ^_a <Aal^A_a SjiJ-tAS L5 _^_a <(( Jj col <_1 V\ 1 


■ 4-IlLn ^jlll JjA_o| JjA-O^fl caJaJI l^Aa 

(£j ^la <AAib ^_lc JI—aJJI I4a Lx>^ jJj 

<JaL^JI ^cAaJI ^Jl ^_cuLeo I (J^aJoa eilj j^ala^ < J5> *Vi II 

<Cj 4 n (j-® cajaSa ^aJI jl_xll <Ajl jll CjLcj _coll 

Jia ^g-C L a _c o VI ^jIjaasVI ^I^AA i _ aj-eo^ . (■ J) j ^— 1 11 

Z'jlijj Jjaao uwim ^>aJI Liaj^JI SjIII 6 ja 
(J tL \ a 6j(J)^ a J^A_o2a Jaj|j a Jj^^j_aAA c_ajA_oj 

^^la co IjAA^ JajA I JAj . 6 J 111 6 Laa I ^ L. 

«_aLaJI ^_a ^aLacJI jUJI j>^ ^aLciaJI ^ 1 -*_ 

c-jL^JI ^j)L < i) (^^aaAja (j\^. ^a <cAjAJlLI ^L^aVI 

^alaj (_aj_co (j-®j < 1 a^» a jAcAja JjlaaII ^LaaVI 

c UlLs Leo d-La 14 d a I ^j_o VjA ^JaLco J4L& J5> < T t IaajJ 

JjjA VJ . (J^_call 4 jla-sj5 <a1L 6 j(jAA2iA -Ujl-^A 

^ciA_a ^IacjL ^Jaaa <aj <^ilL I j| IJA jLLlJI 

J)l <<jco4a JjAAj^fl caJa-II ^ajJa (jl 

6 ^jJ J 6 ^ <dlj(jj jj^A 

, * 

ciUa Jjca_a . I-^ALJla IjAaG Olvi <LxaI 1 ^I^aJI 

^IacaI JaJl^cA (j-a (2/AvlaJI (j^-aA c_3j-co jj <^>11 

^1 jlll (_^ 2 i^a J _ica Jj_co^fl caIIJI ^ajJa 

(jc LlqA I (J4j *2 J^_JGj .<aJI ^La_cuaJIa ^cHalaII 

^eAJjjjeco <j-\j5claJI j”*AA LjA^J I ^gJI <A_coll La ellj 

^ jLa-jjI (j_a <aa| JU.jI oLajlaiAA CjIaIaaJI 6 JA 

^jLca jI^aa! ^g_a «LcaL 


aII <^l» (j_a jj-aAA jJJa 


JAcA (^1^- - QALcoleo I JAj <^cLLatA.11 ^1 jlJI <AjLa 

cA*-oaJI Jlj_coJI (j£. 4 aU^L _ ^ 1 oLa. 

(J^-Jill <jlaaLaJ jl-sJI <41a^ jl J—Aaa j_Lll1 


‘Sip 


^1 jlll Sjl_ a jjjJ aJ <a14.I jJI <_al ~s. 11 ^_ 

.^cLLlaII 

<Ja^JI < 4a La _4.1 $- 1 j j co i i jal dl_1 a 

(JaIaJa (jl-Lj (j-a-cJs I-cAAI £.—al (jl (j2s>j— aJa 

ca4aJL l^AAjLLa (j—4 aa ^a (j_aj <VLBI J4l Jill 

^ 0 

ca4a J_cAcal ^12 (jl Ij—4j_a Iaaa j— aj .Sgr A* 

j a*i x \ ^ jJI j j —<aWI ca4aJI jA <41 j^a— col c-v-~va 

<44LoaJI <a^a1a1aVI 6 j _ rd.1 j4j_a ^_a 6Jjacja 

jJJa <4Lco_a ^g_lc Jj-co^l ca4aJI I JA ^_4aj . M87 

JJ_aJ ^yjL^eJ < LlC | J_L3LA <JlAJ A <A_co jj \l a 55 a 
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OLiLuJI 

4dlaia ^ ^Idll ^(Lajld) i^j\a\ 1 vXI ^^.ajXI dlAJI JL^a ^ 6bj^U a VLL) v 4a.wJI j '"'■* ' 
dkJI pLik 4 ajjjIj 4_ul j&a oliudLuo ajc ja IjaAlj (^jdcy/ \jJ) Uaj^saJLS ^ Cedar Flat 
4.4u i'\ ^ JVLum j .Sgr A* jjauVI ■ ^ ' 11 6^ jil -u-oj jA jSLaaa ^ L^Jaaxaj L&jajVv i 
uiVl J jaa baselines 4a.jc.1d la jIaa. Lg.li \ J^du ( ^laaJ/ ^J) jaoI jll alit> JHai jA 
^jcliJI JbiJI (jj Jail jaJI <j-uLdA lua 4.1141 JiuL-gj jl . [JajLla.) oljla j< ><H 
^jajlj jab 4.iKxua jl4 11 fiQaja JiiLaA resolution Jja oil ^LiaV J-»$laJI 
^d <4_ijxxi J.ajd-1 ^^jJI a jit) La. {j.iA,i.i(jjJ) oL4a.4^-> 4 ju jl JLiA .,j-ojVI <_d ^o-a-aa 
lAaAunJl Lai <jAi^JajJI J f-L-JI <L1 a. jA ^ jVI j-» V (^>^j UjJ) 4 JL 1 A jl jUA 

jj-a jJI CjLIaxJ LUV-a jj4-d 4Jajxaj 4.4 1 \41 ^1 ^1 ^Uaa U4 {jjjjtuj-ty j^VI 

. jAAaUsI jA Jal <Lla.^a JljjVu.uL 


‘‘jua^l jLkuol 

CjU jdll j-o old_kd_<-A $ J_C. jjjaaj c-LLa jj) Is 1311 ^d_i 

(JSiiU //) Jl ■t.Vj-ll j_0 4^\x7< jjj^A l.4jfl1 jl jJI 

1 O ) jlAAA < L^Lo^OJ 4_JL_<_jsjVI 6j^JI ^JaAJ <y/ 

j-diLlI jIj-aJI jLlloj Sgr A* jj_<_uVI j^jl jl 

jIo-lLlo 1 .3j 0.87 j-o 4_Ujd 4 _!lA .ja Jlj-LI -J Ja-L-uL <J 
(_£^aJI udjLi_ll Jad jo joa^ Jja_) jlA^al-aj V «jLjjilj))^ 

c_ajj_uj j\a Lo jUJI Jla j-o jljLxjj Vj 

j_LQ S^ja Jlil j jLt-iaj| ^Ij^a.L) 4^-ljjlLI J aj^JI ^c_cu_uj 

. Sgr A* ._<4"\ll jj j^a. ji I ja jj_t^a 4 jlsI^ 

I_jjj-ll 4 _l 1^ jjAAcu jJI j^Jall 111 1-4 tVi^ ^ jl j-oj 

^jaLatlll ^1 jlll ^aJlo ^UajI Jj^a. djLojlst-o Sgr A* 

j|ji-a < Ljlaj J-aA £>l— a-jI ^J| <b_(_ullL c-iilll lyi^J 

jllUb J T\a "\j . ^4 t n 4\ J^a 4lljj J (_£l) k—AlJI 

L^JlS^JUS L.CU Jl\\ 4 \ i 1 1 Lljj VI J-jLsjaJI ^J&l j_o jlXaJ-L*-U 
^_lcla ^_sJ jlAjj^-i^a LoJbj <Sgr A* ._<4"\ll <_o^iHo j£. 

.(&L)jfj 6jLuiaji j-o llliG ^lll ^^AVI ^L_llVI 

4jlL» L^JjlA ^iJI 4 -oAjLsJI oLuujllil 

J*\ i i~i \ (^Ja 1 a~~\ 11 jl-ll ^d 4 » LI . .. 

6-1C. J)j-ujVI I_14"\ 11 c _ s _ldlALl1 ^jujJJlII jiVI 

^ </ -v o . / /j 4_ilxi. I 4 < a 1 11 d t7j -v 

v\ B jj <^ll 6 j-A j \ \a\ IaAoI I jl j .(ZLLMI 

I 4 \ L / ^ 4" JjLojl*_oJ IjjjljlLcud <4-ijjjAJI 
< jjj_uVI t-jilll ^JdLiilll J'4 -a II jc. 

I—ojl. IjLlAAI J^u'ntii lj_Aj 

.ioLJI 4u,,nll t ** S j^JJJ < 1 -N. , >*s 






<LuLUI alAlcJsl 

4_J| jJaA jl jj j-ifc jju-ul t-Aa 
1 l .u a LjLajJ 10 4jjlj ja 
^IsIjuXI ^IjjJI (j-sji 





jl 4.UKJI j5La. IjLs 

jASI ji jjjja^ > 4i4 4_u^luLaJI jGLaXI j_u 

<>LajV Lxaj Sgr A* c-doJI JJ-A. Jjja ^LaLxlo 
^^i) oVAII j^uaJI .4 ^lajjj jl jSlLj (j-a^l 

4AjjAuU 4-ul.t<AII oljAitlll i _ s -Lc ((jLA±ll 

.^j)A.\JI ju La jUdl L^-uauj ^jJI 
^i p|jjJl-UI 4aj|j^.VI grid Ktixiill ^aj 
^ic, Sj^j^la (^iiLfclU ^1 jiJI (J^aj u ia 

vi. ja jjSVI 44 ) u Till 4i±A. ^iaj . Jjxxi^i caiaJI 
plAAtl uwaij .cailll JJJ-a. jil ^jlc JAIjJI j-aL 
jiVL tijJU La jl caiaJI 4_llia jc ^aaLUI a^usJI 
gravitational lensing effect ^liliill ^.ujaJI 

j "<"' ^ lj JJjS (JJJAJ <4.4iui'Jl a JjJja 

|aSIjUI (j-o J jl Lolj j .<—14111 4 . 1 IKJI 3 j^uaII 
ja cajaia JjLc jjau <-daJI JjaA jJJa ^laLxall 
special i^LJI <jw<i\ll jli ^jaAII 4tjAo 
djollll 4 AjLa. 4kL a. Uijlal j^iaa relativity 
^i jjJ^JI jil jkuj ^Jl ^il jJI caaLoJI) LajaA a 
jaIaLI <—LLaJI j a Lc jIala jaZ 1 (jiljll ^aujJI 
(^jljJI ^lijaVI caaAua <4_diuJI SjJaoJI .Lit 
lil jaLI jjauVI Ad-jll angular momentum ja-^ll 
Lllajj a $uja j a jaja La I jAj <pjh-AJJ LdLAI 
j^Ha 4_Laljj 4dajba jjJuj ^al^I ujVI (J ju uall 

.^1 jUI ^Lxlll jUdl 
<—i.4'111 j^us <Laj Idia j '<~ I ''< ^ ' I < < 
aLLil jIaa jl 4aa jauLaJI CjIaSLa-LL Sgr A* 
dJjJ jSLa a j «-,t4UI jl J^aj 4-a. jrull ^A±a 

- 4-lUaJI aj^-aJI j-uld-a JMk jA - LajJja jl L-aal 
‘ «o*il l d l"<< I 1 \ jAjiaa 
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M87 j SgrA* jA-Caill J^.1 jj-oj 

(_£ji.l ^.1- £c2jo <-OO 

pi -s. c^jJI i Ai Lll£_ol < JojljlII 

Lcl^jIjI L&l^o ^ ill 

6Jd ^jAa \ CajI^ I jlj Jo— 

<j|^o £jL» 

doJaloilll SjLLI J^2 Jo (j ^ * A _co j 

' ^ 9- 

(( jyUjlA ill pin a ^ jj—llo lo£) p£l jlJI 
<l=o»jd ^ <AjJ L^_qI jACLcuI & \ <ol_2 
Jj-21 <Ajl 2 J (Jo_e^l_2o Cjl j 

<JLCOJUljJI Sjj) <^>11 jil jO COJ . OJL-JI 

is-JjV <^21J-Q <JlsLcA| Jj) <_5L2o 

‘-0-9l^i.l —1| (J < At <jloj) < A 

^Aj/] I_1 11 ^£joJo Sj-coLlo J)JLC 

£-2 l^-O^ (Jl^-CO I ^j\ . j Us^ll 

duo Jj^o c-joIj. 11 olj jj-coJI 

( J^ CO j ‘ < c 11 j cO^jJ I—s I 

<J-2o_coO CjLcoLjlL* (JjLjJlo lojjjl_COJ 

A 2ItA. 11 c-x-UO. A Cull 

<JLOJ) 4 All As. -CO^fl <_ojj 

lojdl I jl_2 . _) <_ctf 2 »lAJI 

V 1 

Jlol c-2j) i i < 2 f l_3Lo Cj IS looJ I 6 job ^ ^ 

<_oLs_ll a \ \\ 11 qIjaVl! 1 < w 

jj-Q c-J 6 Jo J_caJl dlUUI dJjJ-co 

. f -1 Jj ) -c o J I i_>J) Vt 11 

4il*2ll jl_c^sj^fl _dl (J_A jo 

JjUl2 . Lu_AJ Jj_coJI i_ 

63 ^ c5-^ oS* jjj-° 

lo_cojo I J-cO «Lu _cajJI <o^laoj 

jl n-s.L> 111 £t_o_coo ^ i Aj ^_2 1^ \-s. I 

6 j—A i_2- A. —J_o 

<Lio Looo_co*^ 1 I— . 7.1 1 a i ^ <0 1 o*t 11 

loJjjjccoj -^Ijj_<-oJl COjsMl ji.1 

^Ijj-coJI i_ j-coLlLI 

<o^llo (^ 5 ^ JoJ^ jlooA.1 jL^co 

oLjkiJI _cojlioo 

(j\ Csi 11 jj_ctf=> jjuAj 1—ajlcj .<JojoJl 

IooU AM87 j SgrA* 

< LiOO 2j ^Lci^Jo-col 

f-1 Jj-coJI uO^JoJl Ch° t—1^>11L» ^jl^-ajJl 
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<jj.UJj.xJI jjj-ojl aJ^LCCll 4 JUUI JjuLo^ 

jo I Jos. COOjjJI jl jodl ^ 4 JUUI Sjoo J 0 U 2 jjoSblUl 

jao) 4ooj^JI j^codl jo 4XJtKl 30 ijls jfc J^cui co 2 o 

4jcblcuJ 4214 ol<Ll 1 (^iSljoJI ^.ujJ.xJI jO^I AJcllu\ L^blUll 
(/*) ‘J^ 1 .^Iaoo ^Ijo ^^2 ^2 Sjj^.jo 

jJJO J^cui co2o jo COj&Jlo 4xbLcuj 4214 a2o Jooo SlSL^o 
4o^SLi,l CjMJI 4oojoJI jj^cgJI 4J^jJJ coo02j ,4jooJto 4x jaxio 

.JicuSfl ^ l^ca.jouo ^^oJlj L^J 

4ojoj|jJI CjL^jXI jo (eUjjJI 4&i Uf) 4oJjVI 0 jJj-oJI JScJjoo 
IjljVI ^-OO 4A2cdl jo 5jljlooj iioUcul coljLcatl joSi coSJt<I ^^lll 
4Xcu^fl jAjuJ jSoo SjoJjUI co2oJI 4 JU 0 Jd2oj .(Jjjjy/ JasJ/) 
J^o. L^.jJcio IjLcuo dlcuo jl jSol co2^ ^2 4A2oJI Lgoijjcol ^^oJI 
4iScoo 4ca2o co2^JI ^ jljVI jciJJ <(jcHy/ JzAJ/) co2oJI 

cliltij ^^oJI 4 aJjVI jJ^JJ . [fi-ljjJiJiJI HMtUI) 4ojoloJI 5dJjo 
co2oJI Jjoa. dots S jJJ coojI ^1 j djoloJI i jjcoJI dull Jj2 
dMuXf) jLSJb VJ iSy ¥ cr^^ dULUl 3JsuLII) jjcuVI 
cioS joixi l^JtSJoij 4oojoJI j^coJI ^cbljo jl loo j .(^jooJ/ 
jo I Jci. coo^2JI jljodl jo 4CJOJO ^2l^o ^ PJcUl d till I ^loo 
111 to 111 jA_u cijcu 3 j^coJI Jo-ds Mob Moioo jli t j^cuVI co2oJI 
•V fi jSUVI cLD ^2 dlioJI juoio Jiuu deco 4 oLxJI duxUI Job 
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Sjjoit \ CiUiUaJI jjLaa OljOS 

4-lILxJI <ll^.LlU JllU^JJ 4^.11! 4^.L^JI 
^jC. JJ/jj j/oj/ ^_yLx: *\. > ZaLLaJ (jLauLtSj 

JjIjJI ^- 1 j Lojlsj . LuujL. Avo/ (_*?_). 4 ^ ^/ 


<jJjj .L.M> 


4a LUJ] 4cLeu Jal (J^J <Ja_i_ujlll ^-3 < IjlLuj 11 

jX^_aJI _eu3 _ cOlX) ^j-O 

JaAl_coo 4aLUj 4aj^jJI 4 aLUJI j ^jljulUJI jLaJI^ 

^ 1c I 6 JJl^caII d>LaLUJ1 4 aLA) i^j\ ^jlC <6U 


4aU=JI JKAM £_jla^. (J^LaA < LaoUj .^Ala dllj 
■ ** < * < Cl) LojAj^J I ^j-o t j 1 a a> 11 ^ t ) I^jlI I 4_L Lat_o 

^e^-Lca ,Jl- oj«J —oj£ dul^ 1— 

J-iAa J-A SjjJI jLU-cull ^j| Jla j| 


^-3 .4jjjJI (JjLLaII uui^ La J-^. ^—Ij 
^lc 6JJ-^Jlll daLiLUJI (J-cOl^j t4*ALa1 ^ya ^-Al> 

jcLeoa ALa . quotas j : J_eAi1 



^^Jc ^ u vJai11 jJI jl_»— oj| 

i^\ ^ 

djULUJI ^-SlJI£3 

(jijjijSJI J3> < <1 £-3 j JcLeo) A3 j 


1_4 4_)__e^s l> J-5cS ! I_ cOljI 

^-a Jl~s. I^J 1 ^UJ 1 ^ Ic dJ^*^(^tJ 10 
^j-a (ilPLllll ^jJJ^^JI Jun^l ^JLA 
^^aII (J_OJLJ^jJI ialLJI J_JLU£2i-0 
Llj^LUl t-Aji —<-u 


^jl j . Jl~v 1 j ((^jjjJLi)) <X.L_u 

( sJ^* ^ J— 

(jLfl <iiliaJI 

^LjljI 6j__^a 70 | ^ A 

^1 <ju_al!L j .^“LjJI ialU 

6j^J) iS**\ ^JLjlaIsJI jL*-ll j -UaJI 

( j^ iilLs j_<^3Lie £jc. ( j^kJ-o <jJLi!I ^^ 

^jJI (JlL-ujJI j 6 j j-^nil oUlUJl jjlj^ ^.1^ ljj I ci) La LUJ 1 


. L^.iia LojlS ^JLl ^j| 


<lLU JAo Sj^Hll o La LUJ I jjL-ouo Jjjl (j-cALJI cUajJI 
(j-o Jau ((J^jAaVI <jsLUj <jJj_cAj^JI LiUJI (j-o sjJjllI ^Lj^£JI 
iAL^£JI <1LUJI LLlALujI I J|j . cJ^L^JLujI ^ %7 

^Je j .%4.5 (J—sI ^ \ i ii*) ^^a i^LAI J^a 1 mo 


<1 uni Lo I^aa jjjl o La LUJ I jjL-s^-o <^_IL»JI j i* <^11 

. Cj^Lu^I jil JlLcuj j (j-o (Jl I Au-gjj (iL^£JI (j-o %3.5 

Cl)Ls^fjJI ^J| <JI_i_al!L 6j 13> <^ill <Ji_call) 6J-A J^~ 

^_a 11 j <<jLLajJI caljLe 6^1 Ljjjj-t-A j jjd Lc^ _ 1 j ^llll 


_ r> < A! i _ t_ I ^^Je. jLole^lJ <_>j L^J 1 4 _ ul^jJJ 

CalljHI 6jc_t-AjlJ .6J Aa«_c Call< j^Lj _ I ^ le 

j _tlJI j L>jJI ^j-o <i_aLUJI ^ 

<dLUJI <dilj Jaj j .4_»jL-OJLal 6j^j-t-OLj 4_ icIjjJI 

4-JUJ.1^J 1 j^UlllI (J—JLO <4J^_COLJ U^_Jk_a 1 ^ 3> j2UL» ^Illl 4.1 < V0^1 

LjjJI L^_j > a<^3>! ^jJI ixAjjil J[j)^ 4 nil jl 4 _i_oa_lALI 4j^j>o^| 

(dJAJI j . L^-jlS L^-o 1 _ ljj I jyCaa ^j^Lol ^Jl 


1 JjjSil IJ-A ^_a ^9 .4_o_»^Uo ^JK t V< 1 ^J1 4^1UJI 

^jJI dJ^L^I jJsl (Jll UJj a 4_oJ^Ji call iAL^JI 4! LUJ I 

CdLjLUJI <C1)Ll^I call J d) Ij LlcijJ I L^_» JjJA (jl 


4c 


•lA^*jj^JI 4aLU ^jc Lojij jl (ol^jil) 

La JUJI Ijjfc ^ J-aaJI ^ ‘(^ 5-^*1 ^Jl —au 

^jl SuWill ^co^fl (j-o ^ CJ-» 4iAuW 4 culjJ CjS^j ca a .^LWI ^Jl 

^Lc ^ j,"i jj jLL 148.4 ^Jj Sjd^lll diLaLUJJ ^lLaJI jLAl_cu^fl 


(oLalc) oLLojjj (jl jjlc .2006 ^.Lc ^_o %60 j^Ju ^JaI j 2007 
4_lL^jJI 4il JI ^Jl ^jl c\ iAm 4ji _< <uw ti L^Lkj ^“LjjJLj (J-ojlj 6 J-) Jl~v 


I 4 II jJjo ^jJI j t ^I ^c^aJI 3 ^_» iLoLaJI 4a LUJ I ^-ll too _o 

. Luaj) c Qf-1 , A" v UjCC (j|J 4lcu djLcLcoJ (J-03LJ 

4_c£aLk. 6 j^j-cOlJJ 4jccoquco 1I 4a LUJ I 44 K 2 ^j| ^Jcj 

j-o (^J^- Ij_^ LcALaAJl da_ cAlLU) LjJI 4 _aLU a _kKJ 

x fi % ^ 

di-ocj I j| AcaaLlo <4 jccAL 1I 4UlaJI daljl coll 


The Power of Renewables (*) 
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'"SLibxS JlStt# Jjjj 

.43LbJL> LojIj Ijjjjj J£ <Ladajyi LajJj <JjJLaJI V 



4a j_sj ^abls <djAA 
asHujjIII Cal jAJj 

^ji ^jj aisui 

3_lLa£. JjiaJ ^-Lbi 
L&jaj £ijJI 


3j PljfJI 

ol>Li 


aiiiui jjb ( 0 || 

3 c.j , ,, I) j ^-v a 2< j 11 

Jibis ^jJI 4 _JLxJI 

ljl_LJ *“< < ' LixSjJJ 

.bajsA Ibb^S 


aSSja '< * 

t^ji jbJi aju 
Ja.1 jus jl 

2 M v, ^ I I 


a9Ijaj^I 3JIJaj 

plbl ^k, bila-s 
a^a. 1 ^ 

•ee^ 1 


4^ | 

abb ij^sji 



(juiouJi a^.Liji 


jl Jkj ^ILa jta-i-ujJ (jujAujJI pjib jl^xJI pLxil (JualaJI 4 £ja as^aTs S jX2a 51 ja ^Sij 3 <j<ja 1 u ]1 5 jl ja ailb ^ 

. jujjj jajxsJ jLaaJI 3^ J^Iaa ^1 Jju-ajJ| Jji JIaaI 4ib-uA ^k. as jls^l c£J-Lb -4 Jja 1 <->jbl ^ ^La 

SajUlII Csl jaUI JMa jLaaJI ^lu jl jLxll jbu dJlsj ibll jLxJb Jaju ^.'u^X 1 />< ^j-lu jl jbu ^Iblll j 

^Jl Jjas jJI ^aas Ls llij t J aIlia £_jLa£ j^.<-alll j jjj juaJI Jaa jl 4.tls<Tu^ jIaII jSbuj . jusauUI assxa jju jl 

.biubJI jA asLajJ ^1 aa.LaJI jjj jA (^kl SjIja as La jj 

^aasXI ^jjj juaJb IpjJaa jjSH 4 lsJj pLXI La ja ^1 4_jL 1» HI power tower «<iUJI ^jj» ja JjjjJI p^yJiJIj 

jl 4 jSal> Jjj*A jl jb ^1 jajjjjuaJI juajj jl jSAjj . jjajLS aiLuxp i _ r Lc. l.^,<Ax s <L»IjXI jA SCsli^L -aaj Iaaxoaj 

.ailiaJI ^1 IaLaJI as Lijl JMa Ji^l ^k. jl a^LuJI jl Ja ^k. JaxJaJI IjuIaL S jl jaJI jA 4_iil^ 4 ao1 jj ' 


.aiLbJI jjl Jac. jAuxij ^3 14_s ijLaa a-jJtiii.1 LsljXI 4 aHjI :^UajJI 4JL^ 

.(Sj*iU IaIjXI ) atLus XpIj^ JSJ / Cxlus 28.1-19.9 :^SUxJI 
. JJJAaII JjLi jJa TS A jjjAAl ajJLxi 6^? 

a_>j| jaaaJI aiuJI jlaiAj ‘.ailiaJI Jil jSLal jt Sj-lXj jjS3 oi jjIaaU Jj-ail ‘.aiauj_UA u^aijl ^1 ^LIaj 

. lx^I sau 3^^* ls^J c^jLaaaJI ^ Lfij ja j as».<^m J-i^ ls aL»A ^1 ^Iaaj La>j ^j^aJI 



<L$aJI Jaas jl jSAj ^^111 aAjjJI ^1 4 ajUI aiUaJLs pLs^SJI JaJjj (^aLIs 
^JL aJJI ^jl^JI JpaaJsI [^bLuj jl jjk. .4ajUI jjjaoJL 4a1a asLaLHAI Lsb>A 
.ailbJI S jljj As<<t^xs t Jka blJJ-b^ 70 j 40 ju La ^a1 » jl jSLau ^^iJI 
jJAIAcuJIJ ijJI ailb jLaaIujI JJU bAAJsl pIaa ailb jLaxLaiI ^3 u tdJj ^AJ 

asIpI^j (asLUa bias) V 4sVt/Vn jjt^JAXI ^li .4AijAJI <jbjVI 

. juji JMa ^1 ja^I ailb ^IjaaI 

^k. ^jV.ji Jl l5 a1ouj1 jjax .1 s.ulVi ^ji3 CsLjlUll ^jaI 

^a b'JA^JIj ^liaIJ^I jl .4 aXJ| jA 3 -L»aj oLdkl fdcLLu (J jIuja ajaaj buAXI 
4_i jLua 5jjAa_j j jalxJI aAi ^ jLuaiilsj p|j^JI bx*A jA jl jaja aA ja 
«W avegen j£L»j)) 45ljjJj Csui'p LIs^aj .jAjjUl jljjj ^1 ^jj-» La IIaj 
4a3j .j&Lblll lid ^k. jaasu bljjlb 100 5jb Lubj^S IjJja Ij113Sau| ^ 
.4a31x bau jbdAj 4ilb jsbluu jaI 


.ajjUl asIxLuj ^ jaiJ jblj 4"tdcLa jA jSQJI ^ 

.djAoia 6^ :^xuJI 
.3’j-K-ai ailbJI Jil bjbA jjb La 3jIx 
. 14 Ka jjks 4 aj11| JaVI 3bbA bbb ^AJ At tuts !QJ^ ml) 
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(2010) 2/1 f ^\ 


16 




















CSlbaJI^La ijJI CSlb uj*bba 
Sjlj^JI 4dlb juLXJ c4_li.«J.Ai.«'J) 
3 jlj^JI» .4_za.baJI i_w q^k 4. ubjVI 
c jSbLJ i<jbjVI jbLa 

djbj I 3 I j_& (ulflbC b-btcVI 

(jxbjbb-a j_u-a] <^bb .S> 
O^eA^I £bij^J ^jbb^ll 

Jaxj .[4jlbJI Sjl jjJ LaLajI 
.CeLuuJI jl^o ^ oiK-gi 

J* ^3^ V 

^IjU jl jb. <SjLa. j >w» 
3iLaijbJI o j^_a L$_blb £_aj jJ1^3 
W» b ,%6 Lbjj)4 vlll b^3^ 
4_ubjVI 5jUI 443 lb Cal j Lfr V‘a 

<^1JIj ^jL=JI *Lbl 

4.xi.oI 2 Cabbid jl 

S. \VU ,I CjLjV^J l j^ 
u.tlb"tt <«SjL^.j 4jil^ » 

jba. Until J^ba Lab 

^aJaX-a .4 4 >ac. jb j_lC bai <>Lbl 

L»jlj_a. VjLlo ^ \ -k - ;, ,.•; <LalbYI 
L5 ic JjuAaJIj 4_alxJI oLbl ^JJd 
. j-'-ajjUl j_»jbJ jlA til 


.4_ttiiLuuVI 4J j-vbl 443 lb Jbl j^a 


. Jbub jllj <(£jLba ^UaoJI CIU 
.4xL_u bl j j I *< /C ““ 7 6 6 2 : >*-<- aJ l 
uoxl l<Lail£ 3jJ^-i jj jjlll .^le =UjJtl 


bjb LgiMbl I 31J <4_aj|j^JI Ci^jLbl <-ajb3 5^bb CaLb ja ^jle 4_aijbl aLbl jLba j^ca-a jl jba_a 

.443lbJI bi^ba jj £-a V LaJLe J bubaJI ^ >_4xb 4ibla j^la jXI t^aJI 


jbl j^ ^LajJI 3jlb-a pLa^bJI J-J^j jl 
Lajbl Lajjj - Loii lajblj beljJI jjlubl 
2007 jtLe ^ .j>4.\VU,l CaUlbJI jjL-aui jua 4_a^JUus 
CaLa^J-ll ^ bl jLSb 5.000 j^ j3Sl jj^iluaLI dbj 
j-k .%46 ^1 jLAVtuiVI ^!^Lbj| 4baj Cixaj a>.\ Vd.1 
«GV 0 jtS 4 x.Luj bljjlbJI ^L^ujI jl 
4jLbJI !jA %28 2^ ' 1 “ ^LdjJJ j_La. 

J^uj^fl 4-^^blllj .iltLxJI jlj^S jJj"'"', ,‘ ^jJ| 
j^SL UjJit JjJJI ^ ^ ^bjJI Jaxj 

. I . Ad -^v i A 4_jJbJI 

CaVl J* ^ ' Luja. bib bill Calilll jl 

3j£- JJlujIuj bl jK ua 4_1 uj Lajbl j . j_bi ^LajJI 
^ba <jX-ytJ) lofJ OVVI cH 3-11 j^lju> 

^Lubl JjLxa La (j 1 Ijla 65 d^iuJj J£ J^b 
4JLii 5j-aj^JI jLUIj .747 bla^JI 3 j3lb Lr =klia. 

. lajb ^^lll ^LajJI 4ilb Liub ^ba juuaU Jjja. 


.4x jjjjj ^ollLa ‘(j jLbi :j»UajJI 4JU 

4xLxi bl / C ^ 8- 4 - 6-i 

dla £-Sj-» jl jbaLa 4ilbJI Jal jl j_ai.) 

•(ls^I f^S ^Jl jIxluVI 

4^La. ^ tblbJI <3_a_=xLUaV 3 juxi j_bl 

.j-a^liJI aLxo ^gJI 

4b_uub a j2 i '~' 1 ^Ha^l b_a3j-a :cjJ-axJI 
^Ha (jb^l*-» (jbxJI 14JjAaJLa 

ilalbJI Jaj £l^1j dj^-^VI 
b ‘.jbblibJI 2 j^-ib-ll ijbxa J-ao^Ia 
14-a^aJI lbljl.1 Caljljlj ^a Jblola 
j^a tJ^ilLi j^SLa V ^Ijil Jbbl 
.ClabuJI j^ljil 



OLajjbJ^fl ^j^ab ^ 
ba jibs I oLbaLa ^ 

IjLb 4jjaa-4 tJsVI X 


4-iuxaJjJI - 4,aK 1^jjJI 4blbJI 


i^jbij <LaiLbl CaLaJj311l jaubli Sa^lj <4-Lu2>^a Cluj jl^a j-a jllbb Jb.13 
.photovoltaic ^1 jJI ju Lxa <biLbl holes «L^j» jltbb 

^gJI Cbb j^a SbljJI CaLajjbJ^I djbb jjxouJI Cxuil SjUI jbila Labe 
^-LalxJI jl j-ai. <4lui 169 Jb jj^l lla b^jJ .LuLIjLu 4uj^_o <^jbl 
jld ^jbae jtljblujl Jjl 2 .Cldeli jLutbi ^^le jjlaxa jjJlj-> V jujjb^XIj 
jl jje <4bLuj ^ £j-ul 2 (j-le LMb ClUxIujI tan ^Lbi ^aLa \jj ^ 

(J ^jb^l CalsLbJI jjluxa jVI jblb V j»lblll lla 

j>j_aj^JI CbaVI ^ 4_u^jbJI CaLiblill ^ab jl jSba .ibabJI 3j.\VU.I 
.Jsl b K'\ a (Cba^l C^ 2 lI 2 Jl^a ^ ^.ob jl b^bull plbx^ 


Labe bb CbbUI CalbbbJI ^ jblb bUj «J jbb •n.LtA\.i| dJL^ 
.Ca^SbJI Jb j^a j^ Jluia jxeju jl ,j-auuxbL olbj 

.CeLuj bljjlb/ Caluj 70.5—46.9 I^XuJ 1 

b^ <LuLa CA^jjLI Cbbl j^Lla 4jLixl_ul jib I j-a :l e 1 ^ 1 
J-ajba jb Lb_a1 ji jj Lbl j ^Laj^lll j_aJl^lll jb bb jdj-a V 
^Jjbl J^LiJI ^Jil 2 -» 5j-aj^ b^bb 

.J-aIjbJI pLa ^Jl V biJJ^dl JX-al ^Jl 

. I J^a. jbLua ^lb)fl ‘.L^llba ^ftSb a V <3,4Kill je cJLuj |j| II 
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: jjjS dLufc .<blXaJI jj j^ji j JjJbb <UKVl uilKu < jxtabJI j) jJI Jib (5jAboX) j^) ^JtlaaHl 4^lbJI jjL^xo jl 



OljLuxJJ 4.£j.~va objliru 


^jbxl -jj-»1 LjUsu ^1 oljLu-aJI jbba ^lb-i 
j^1 (^1 < j^ i n ijjJ 5000 ^1 4ilbl 4bu 15 j*jxi 
^ LjLxJI ^jl'iiLIl CibJ-il 4-1Ijlb_i fjA jy<' 
JSJ j^f jj 300 j A lu jJ& .4_ilLbl JLl^-ibJ 

4_iijlkuJJ jjjbJI j^a JbxbuMJ JjU 4xbu LIjjJb 
(jrfsIjUdl <b-a 40 LLuxa SjLxuj JJuJjIuj ^Ul 
.4xbu LIjjJblb JLtal 3 j^ JxlLi jjSl Jjjuu 

L^jjLluj j-ijju\l jjjjj-a Jljb. 4£jLj U U -k •; j 

^lx (L.4iJlj e-b^bl) jjSjJI tjA j-u b ^JUI 

ixj LJj jLu_o jju u"ujjji 4^jxij bl 12010 
SjLu-aJI ^ Ojubl jla <4-ILbl <>b .Ciljbu 
as i^Albl axiU ^ J4LJI jjb as «?bluaj Ja» 

.jlLbl jjb 



jLuJI jjji 
Vjb^JI 


jij inlll jj-Tl 


Ja^xbJt) 


4J_iLi CjL> )Usu 


LILU 4_ujlxlll bLaVI Ljb VV'^I <1999 ^Ix ^ 
LLLII j JVd 4La-a Alabama Energy Cooperative 
Jaxj ijLLva j*l jVLuiLi LjxLJsl plj^JLi 5x1 jJU 
^uaJ <JxLII ^ SjIx Jaxi V jUI jabJL 

1000 j^ ji£l LauAi 4i jj^a bL <L£ ^ p| j^-II 
4_iiLbl LIL ^gJI LaLbl litJ .Lu \jjA baJJ JSJ JLj 
^IJkiVI cbjJJ Ljxuatl pI^JI jl^JI ^ 
<4 ^jLuxVI 3JLa-ll .^AiiKII jUULi Joju ^jJI 
oiLojj <|j-isLLJI c>(-\^ Ju ij^jJI Lx<Ai 
4-»IjlJ^s. 6000 jj-isLaJI C^^JI ^ 4JLxill CillJ^XI 

LIjjIaS ^.xiiLJI jlxJI ,ja (Btu) 4_ullaj \jj 

L^xbXI pI^JI <JjLit,l .4 xLuj 

• billI 4u<i\i ^.Xuhll jlxJI ^llVunI 4_toS 


oLb j-ijbJJ oLiljb flow batteries ((^L^^sJI ^LjILj)) LfijSVRB Power Systems yjj 

^^lax-ii jjx-i jb^l dL3^l 14iUaJI ^Ualll iJ <Ju6La-j^l ^ .Cillxlj^iSJ^I CiLi^JbJI 

JJ-Sj-4 ^Jb-1|J <JJ 600 J 500 Ju b 4xbu LIjjiiSJI JjJbJi > 4Ki .4xbu DjliHI j^a CiLloSL 4-lib 4^LbJI 
^j-luj ^UaUI I jA <4jjb-U f-Lij^JI (> 35 J 25 Ju b jl44j 4_i jlia-JI jl ^jb-i lbj %75 $ 65 ju b 5jjxll 

.jjSl j) %50 4_ixxu_i 4 -iujauJI 4iUaJL jJjXI 4 xLuj LIjjlaSJI 



?-L^XJI Jxi 


^b^JI jUiJI ^Jl Jusj 4 bili 
ojLLXI - j-aLuiXI - ojLLXI 


Juab jl jbXI jb ‘jiZj 4buj (jjJu CuL Ijl 4 j£Xu 3 Jsl 4 xL 4UI jjLbl SjIjI jj£* 
(J e^juiA j-a 4 Lluj i^La 4_i £lu ^Is. iLub jl 4_ia-ij <5 jIxao Sluila 100 j/uAVi 4XLla ja 
.5jjL CiliLuxa J_X 4Jjbl 4^UaJI ^aJaXa Jusjl 4_JLaJI 4*v u Till jbu V LI j-ii. .CilLaJll 
4*\urdJ uxa backbone JlJL <2008 ^Ix 4JUx1I Sjljj 4’\\lci b m<iM <JaJI j^SLi jl jbaj 
jb jljXI lb j^Lualaj .CiLiVJ-ll ju 4 Xj jbl JJaJI <Ku<~i ^1 j^SLi b ojli 4iLl4ll ^Jlx 
j! jbaj .xaljJI Jxatil J ^jj jjxLa 2.6 4xb La,jj 130 ^1 4ilbl 4aliaJI J4a j^ Jxa 19000 
Ibj .CjbSJL pLa^SJI JL ^Lui 4JLLJI ^iius jbibJ dJj j LL 765000 ^1 4iR14ll Ji 
:bb LJb<. j>jbi,l oli^JJI b^.^l'b'i V jbl j-ij^l >-tLL'ii bilj Sx ixa Lib <_iLh'\i V ^LKllI 
.djlbV JJ jbLa 60 jb £ijj <djL4JI (j jiuxa ^jJx jf^JI jalialll ^4jJ J J^xj 


Storing and Delivering Renewable Power (*) 
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d^LalIjXl JjLu j ! Jbeil I ullHaJ | ja ± 


i^blujLj JSL> <{S A IjVI 3bjijbJI .SjJdbaJJ jjL-cJkl j^ 4_ljL_aJI CaMual jJU JjLcu j £_u-aJ jjb oMii dllA 

Lft.a.jj Ca-ajJI j^Sblj . J iVdl Ca-aj jl bj^xll Ca-»j jj^-a ^ bJlxj Jj_uJI Cabj^k_o 4 _laLi 1II Caj-ajJI jj^a. 
jl jji. <^lajAAU 3 ilnt II oba .ester jbJ 4_ubxa£ SjLa ^Jl Jjxa jl uaj <j>.\ VU,I cab^ jJI 4-H-axlujb 

. j^^JI JjLLj pI 1xJI J ' jlxxa L^-USu SjjbJUj jjxxa L^abVud (j±a 

Lbll I j^SLa <JJj jl jjx ^blaj Cab^SbuJI jjLbdl £ba jl ^j Lbll >ihinn 4_ubJI 3i_i^bJIj 

. J^iLaJI J ^ ' j I an \ Laoi jl yuS$\ £a j-bbllb j^jJI £_aj jj 4Kxa juajj 4XaijbJI ddA ^L\Vu>il ^ 
l^JSb V ^jJI CabbaJI j^a pjx_aj Jsjj V ^Ul J '.^l I ' <dJj £-a babaIjj CabijbcoJI j^ 3Jjl^J| tt ^ -tVl jl 
3_»jjliL-aJI jljil dbA .SjjJI Calba jluAtlJ jjj-u J ^aXII j^A <4_b| jx jlJ ^lla ^gbllj jUba^l 

.4_ajlxll j^LaAJI L t j.<;<;4 > i ^ j^_aj<JI 4-imLa.b Cab^Sbu i _ 5 -lx dJjSj <bjtU4"dl j^jjbll 4 _lluIjaai Cabjbua 
jl jld-JI c’j 1 '"'^ 1 jima ^ CabbjJI jAau ^l.\Vu>ib jib <4bllbll 4iua^bJb jlxb Lui CabjbuJI dlA dVblij 

.Cab^b4 j-a jl blxa. <L1 j_lo j»bi| j^. j^a Calxjjl jaljblual jbl jblab.I 3baj .Lxd jbj^l jl 11 

3Jj_l 4 j^SLa b blli .j <jjLabJI ^lc. jjjbl j^\~ix,\,j ( 3_>j-bba Cabbf. jb^bJI jbau ^.\-\iun JjLxi ^1 CabjSbJl 

^J| <Ujaba jb Jj-b)J jjJ^SJI j-u.bl ^jLxl j-a jLfc ^1 ^ 'jj 1 ' 1, " ll JljXI 3isbujj d<ba l^.<A >.\ jl .Lbal lun 

Jla iCabxJI j^a S jxd 3_tb ^IbJI jljXI jAibbaj .^jb^l J3IjaajJIj CaV^Vdlj J^jllaVI Jba <3ba^jjSjjaa2) Callaj^ 
.3_i£l jjj| CaMbbJI j tbJjjJsl Cab bill j^a dbbuUjJI j jjJ-II j^a CabaS j ^Cab^J^luaJI JaJjLbaj jLxujVI ^bd j CalilijJI 
jl4 <(^jblbl jl jbabJU ^ ^Ibi |a.\Vu<n l^bl Calxa 05 jjljbJI dlA u\~a. jl j^ (abj-ll ^ 5 -b 

.5j-bbll jj^.^ll (j^u^xxll j jil j-^JI j ^' :V ' <J-1 j j . j-bbaJI 3_ax<-o ^^ba 3^x^b 3_»ijbda jj^ula 4. iUc 


^alU 


i n 




jh W*J Ll 



Cab^jjS^j^A >K 
^Ijbbcul jSba 4 \x nh 
.L^la J^jJI 


:^UbJI lib 

. JJJ^JI OXal ^1 4d4UI (CajjU.1) JjajJlj (j-»jlJI) jdjjbJI jlxual uv<n bj^JI foxa JJ^xa ^aJ :^XuiJI 

.jLxaJI ^aX. jj^lubl K411I jLalcYl Ji&a ib^aj^ <J3^ ¥ Jl j-bs ^jjaxll (j^A< jl :btjll 


eaJ)i^.ll j^ ( 5 J}^ 4^^Jl jrlxal 14-blaxll jljXI jLxual (^bxl) Uoj X u o J^^JI (jxAAa ^ba :o^jlxJI 
( xbxa t4_Ub 4_u^jjSJI bljtl j <bKJ| 4^LLaJI jb I jbij j^^ll j-a S>j-^J Cabal \ 

.j^|jJ| jjJbJb Jal ^bal LVi'u> jdjjbJI j^ 4_blb 4ib^ Jal (^jjl^JI J^SjJI 


£-^\ 

Department of Energy scenario for meeting 20 percent 
of electric needs with wind by 2030: wwwl .eere.energy.gov/ 
windandhydro 

Hybrid power plant to be built in California that 
produces energy from solar power when it is available and 
natural gas when it is not: www.inlandenergy.com 

Information on compressed-air energy storage: www. 
solarfeeds.com/index.php?option=com_content&view= 
article&id=3256:compressed-air-energy-storage-further- 
along&catid=80:80&ltemid=173 

Renewable Fuels Association facts on cellulosic 
ethanol: www.ethanolrfa.org/resource/cellulosic 


Matthew L. Wald 

iTt-i-i <j-CLjb cljjJi j -u 4 At o (Ji-ul^ya 

. 1979 Lc jlo <2lLJ! ^ Ar 

2'Zu/^ Li'ill j .-"'/^ ^-AZc 1 
( _f-7-ll j! ‘LuL)^J\JI Inn //^ f- L^XJ! 

<-ub(jilaLLJb j-*-<-u3 

cr* < * 1 !jj > f'A? £>JAj 

iZs Zc j i ^ ^ 4tnc. £—iLi) {J< i -v Jjb'<' !j> 

czlzj-^j-oj (jL>! 

4-Lyl Itf 1 7*C< ^_l// isuljJI ZllMI ^jJb <aJ Aj 
. jl^dj^il dibllabu 


9002 hcraM ,naciremA cfiitneicS 


Renewable Transportation Fuels (*) 




^jlxll jUb^l 4^db_ 

CaxljjiSJI 


J-li^JI 4^ Lb 


Ice ( J-lLxJI 4^Lb) ,jj| Jjxul 4Cjbj i n 
^XIJ <LuLijlj-aJ ^Energy 

jjJb 500 J-lLII j-ilxll j^ c-dl 

JjIII ^ j-tLxll g.\us\"\ jl .4-b-»VI 4_a_b1 ^ 

Sjlj^aJI jV 4Xdluba j^ J^ual 

j3bj jl lax Caxi, jibJI p|^Jl ^ 
bab 5^4) 5jlj^xll pI^-L l 4bblu=JI 
.jl^lll j^ jSLal CbJ ^ 4 _lU. bua ^jbbbl 
JMb 4-LUI xjdaJ ^_abJI J-lLxJI JaxIuxj 
4_bijJJ 4jLbJI JLaxlujI ^ 4^x11111 J -jL^lll 
(^1 aSlbu SJjXI iilbJI Jlo (J 4 UI ^ 
4_»ijjjba I 4 - 1 JI 4^xLxll j^ba Lajlx J^lXjJ 
.jl^lll JMb 
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"(CD) AKJ1 <MjJI o'LeLLa 

ji^-1//^ LlLJL) <iuld!^I^yi Cu^je/ £ Ll-LI . *•< «3 . 

ZJ/S/I <LlC ^L/J^y/ jS^-LUJj JJ <Ll1glC ^jC. ( LLlglg 


<^jL_ul_a .A> 


Celj^A A JA * nil ^^ o \ 11 ^_jl_X_J j_o ^leo 

(AjAJlLII CjjJ Loj <^1 ^L_J CeojjlJ ^_oLujC^.I 
(jt oLacL A11 j—o i_LlU l-LL^. 

. AcuJ L^ 1 \ \, ,. \ \ , o L I "v . ^ I J f.V j ^ 6 Lee 

Cile^^J AA C' *ij^k ^jJl CjI _eSjJI dlo jl j _lj 

jlj-cuVI Aoel I^jlj— cu ^eicV <CaAjII cLIa &LljL 

AAS <4 1* Alii (jjj-ca*JI CjIjIlJI <JVoe Lol .<? (AoliJI 

V-c<eLo L 04 A A£jAeo CjlL-eV-o ^LolaJI ,*_aee 

c»LI jL * AVI cel a —j| jVI .CD *Ia—U 

^C-lllI ^1_Llll AjlS ^eel^o (_£A_llj AuIaJI <_acLlLI 

SLcuJ j| L A ll ^LolaJI eJljJLJJ . <j| A a t n^k II <\~\ tnM 


\U t 


(Jo <<40 Lo Loj j-boj) K 11 ^jAjJLcll j_o -laAA ^cjljj V.IJI 

oCJI :^-cAo (J-oI^jlII (j_o A AC ^Lecel j-a ^cIIj <j| 
.ABjlSaJI (■ LjloVI AjlLj CjIajA-cuj (Ajjfcjll 
VLeo ^aaj CD oIa — II (jl — co Leo j — ij^VIj 

Aju jHII AjlS (^Aj_J AA (^aJI (j-JjlsJI j^C 1_tMi^ijo 

** 0 ^ - 

Ajj&jll oLj^JIj (jlkll ^—IjuJI (J-oLsJI j^o <Lj£ll 
CjLI^LectfsVI j)-o j jVn ^_3 Lo 1^5A e-Lst_o^f I pi A^A-c V j^ 
^IaJI cjLcj^I jjlcuj <La (j-oj .<_u!aJI <uc.Ll 1I 
^j-lc. j^sjJlAo V <^JLsII (j—o 6 A-»A^. Is Loj I CD 
Ac.J) n O oVL^. uniL l^A5cl j <<£>A- 2 cJ f^l aJI I Aj& 

_cull (pIaJI Jlo (AjjIaJI ac-L-II i_)l^_Lu-£sl ,j _0 

(^1 cJ-^slJI) AAaIII L^ llj 1 I^olJI (> 

.^jLjjJI (J_c*sLkll <_ j L^_jJ I j 

Aj3hX4 CjI jJ-i2uLi 

dil^Ji-cull e_sVj cA^-o ^1^1 Axj 

IA-ca. LoLjlL (jjJjljjLj jAjo JLLl CjVL^. L^jj^j 

J ^Jl aIIa (^Al .AjAjljJI —Aj jjjjl-JLj 

LoaIc. (A^LlII aaj Jj^fl (jj-sJI CD ^IaJI 


J-*j] <L5—A> £-^Aj 

^-xKJI ^Ia-JI 6Lo —ojj , oIaJI Ia^J -OlIc. cJlc^sJ 

Surprises from Celiac Disease (*) 
Early Insights (**) 
celiac disease C) 


jtJjlljl ^ ijjl jkJi! ^ 

jjkJI oil£ Ljjlj tJVi 5j—it ^ 
oLL (j| ^JjVI SjoJJ ^LJI IA-vV LoAJlC. <Iao_o^^fl 


( 


Lh° 


‘ t Lo 


1 6— 0 ^ 

^1 aL ^aJI ^1 —J^VI ‘o^jVI l5 -L 

j_i-£sl»JI Cj( jl^ <aLoAL1I 6 AA j .Ac.|jjJI SaV j 

‘CjLjaJIj j^-llj &J*1\ l5 -L j^jli 
(jl ^llll ^Jc. (jl^j .^ j ^111 (jLp^VI a A »i 
Leo <^_oLlL L^_e^ Ace jj ^—ill (j^Lo^fl I jlVu \ 

C£iJ fV" J>=^J ‘CjaIj -cJI Ao^.J Ocel f ^ L>J 

. A-O^l (JjjLJI (jUaJULcoVI 


LS"^ 


aJI 




o\ u 


s j ^ 


(Jj) 11 A^JlH_o Aju -Lie CjLLj j^e^-J AjL^jJI 

jIajLJIJ OlsJI (J Jlo Aj cuJlJjJI l-JJ)1^l 11 ^ L. 

SaAajlo^ AjA- i-o I 4 II-J < 1 n~j ^lll ^ ^jlX-cVjJ 1 j ^a. 1 i«V. 11 j 

AojlS CjI A j <a!j4_cuj l^jujcAj (j^ o \j <CjVLjlj _coVI 

(jxiLJI (jl^-oL w^j I j^fl 6 j-o_L 1j . A»_Sjj_o AjjLel 

(JjlJlS (j-O (j^-> J •(j^'^ ^ _ '^3 AjjAjJI SLcsJI 

A^jaW^jVl Ajl£.IjjJ 1 (j—LL lII J isd\ (jl <1 SaLcCcLI 

. 1 < A j 1 «olJ1 11 

j :JAaL (j_oj (JjLLo CjI6A-& CjoL e AAj 
. 0) (CD) ^IJb yVI ,UI 

^ Cjujijj J^Lie uA)^; 

(^a a! A^jLieo oLLjjjjj JjLj jl <gluten jy—Iji-lSJI 
CiL^jllJ (jAjjJ^JI (j ^LJ -J-i* loJI jl jIajLJI 

.(JjA (j_o (jl cojlj^TI *1 AC. (joAJJ^e^-o Aeo <—ej^cll 

j_ojJ AjJI AjIjloj 1 _)j_ jcsJI CiCeJLCJsl (jl Lo «l_ j| VI 

JUj CjLljjjjjJI Cj IA—J ^jlce. <6 jAj— cull CjL_oJcell 


^_oLccl^.| CjIc.Lj (j-o_o (JLkLVl (j_o ^_olaJt_oj < ^LJl 

JjLl jlj^l ^Al .CjLjIJ^ cll 6AA ^_o IAI lL V-cLal 

(j^jL»_j (j-»All ^al~e tnVl (3^^- CjL_jjJ^jII 6A-A 

CjLaaII (J-CjLcjsIjjI _lc. (jj jAL jJlC. Aj _coLecsJI 

H ~n. < All (jjjLc^slI e-Vj-A AjI. 1 <^el (j_o j .^.LlLJI 


4ju^Q4a ^jl^LLa 

cjI jlreur>l jJts (CD) ill p|jJ| ■ 
JjLu AUKj (^11 j (^Llo 
C jLeujjjJI < jojJSJI 

^_ij_j jl i^eoUl ^ Alcu-ujJ| 

Aj Alus CjI j CjLj-uJj^j 

•C^>^VI o^aJI 

Ccjjj^I ^jUI ujL^-jVI j-J-cuj ■ 

jl ^1 A K t oU jJA^e 4i > >xl 

j^SA Lojlc Icolj ol jlru^VI 

jGjJSU (j^^xll A , r,II 

AjLco!AI ^1 jj jIjjlL.pI LA \\ 
jljje AjjJ j^5L ij XD ^IjJLj 
.jQjlo jaL j5aJju I j ^±3 ^LjloYI 

AuMjJI jl AJLbjJI jjIj Leo ■ 
^gjuA J^Lc i(jo (L^t uVi 

<LS AljjJI j| jxup^Ij ((jlKo 
(OjeuULj ^-olcoj ^jjJI ^LjloVIj 
CjLjI jlruAVI LJ u n \ ^jUI ^ 
(JJ\ Aaj .(^jjLVI AolljJI Aicllll 
JLa’WI £jls (^-11 eJLculS^I IlA 
ALjjjsJI CjLoeJLxll s AAAI jl 
CjVLsJI llbj (jo CD £-1 jll 
•L^J^VI 


0^1 CjAA.1j (Vl^ -colj Aeiko LoVI jj— jLlj 
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^jTc^o ^jJI ^LaiaJI 
jOJLouJI jl jljjLaJI jl ^oaAII 
jok Lg_k j-j) tool j La lio UcUlj 
j ^< r.V I ^jJ (<u n Vi ,JjoJI ^ u u 
aldij .CD pIjJL juL-afl 
<oLKu ^jyi 3 ^ l; 3 -tL^v.luiiVl 
^uul^JI joLokcol 30 JJaj j ^bcVyi 
j^jfl jO jJLjJI jl Lo£ .ClLljjLAil 
CJ^Aa. <^jjo J 3 louthyi dl^J 

coljoolo IjLoSI < jUsjcuJI 
j^.1 A., r,V I ^.yjj) (^jJ (_£jk1 <Lu^>jj 


L^jl j-ssLk (J^—ouj ecu' CjIj ^nll AaJ 31 

: (<LlljaKVI) <jjOj_caJ1 oLcujLlI SjoAo 

j\OjKU SjJloII SjLcaJI <j£.lll1 <->L-yj_cuVli 

u3j^Ju_uJ jl J,AVI 3-° cjloojci- 

jLal J—dll ^—cjo (5J-II o!—oojjVI J—2J 

(TTC) ^lul’J l 3^3KJI 




jj>. 

1 ji 1 11 1 


0) 


Sjoo^ jIj 


jJloJUI JJulc ^yjJI lojLk-JI 3 -° »—>j_<-lk 

3jLoj <«LLlSjJI e-L*_oV1 3-° 3 _L>Lcl1 

.Jsljl^JsI ^ 1 mi ill 3 q <Ti ^_lc SacL-uII 
_^VI £>j-A 3I cil_tnYsl ciLial J_ Ij 


11k 1 Vi"i Jl S JoJcv si Jl CD 3 J II jl JuloVI 

<«La_o (J-a£.l (_^jJI 3 _ J j-aU jllj £t_o_cu Lo^ < j-kj^l I j_<& 

<jjjiao 3 J_II £^jjj (JjJ*-* ^cJjjjo <3_‘J^l 0 *_k^-Lclj 

jj^-j 3 c. IjL^j ( jx)Llll ( Ja ^-j-u-q 3jj^.L» elljj <Sj->j--y 
*L 3 aVI ^jJ j£o <dll j JjlJj .^oLj ^ J 4 AII I j—A 
L^O (jjoJI <*JUI cJoLj <<J£.JJ j_!lC OIJ 1 1*1 ^ | ^£j_cu 

^jJI j 23 j£.VI (j^aljaS ,3 CD 3 jll 11k 1 n~i I 


CD 3 jJL H 1 c\ I j^.1 j Lt-oi 

^-V t <1 ~X 11 ^ ~x i ~x ,.0 3 jJj^ 3_o_o I 


^,U .L 


f^ljjl /'ll 


L-kLiJI CijjJI Q_<^sljJI 3-° w^i jjj 


Lr ixj ^1 j koelia A^LjLy I ^Kl l 3 _c ckoiliakos 

L-ikl S> jjJI L-J_ JLlLJI jl^k. JJj .3 _^-^11 

,1887 ((CD^^^SkJI fr |J| ^ 1 )) 

3 -o ^ Sj-i^L^_o CD f-l jJI <^^.> i_<> is~>j 

(j^U^Li ^jJ jj&L tu II ji nf. ^ 11 il^jl^i ts^\ 

3-0 (JljlsVI 4 _>Lu£sl _II (J-i-OJ < l-j^-lj ,^)La£.^l £ _LOl^. 

L^. . j-0Jl1I 3-° 4 _i_u_alkJI <0-call ^Jl 4 w n II 

jkLLklll ^LU-kl <11 til 33^ : I ^ ^ (^J-^- ^1 

<^t_i-kljJI <^—^.> ^l^J 3-° f“A>H —lfi-j .((^JiljiLlI 

3-o l-o^ ,<jlo okiai & I jJJ <jl^a1^JI a* 1 iKII 3I— 3 

(JLfilWI ^L*_Ls l_» U£^j JAS :<_ul Jill <S1 _Au£>j 

Jju 3jlSJI 3-0 <LAjlSj ^ckl j_Ju 


U^-j c> 4 


<iLa_o^fl <_»L^-Hil J^^-J 3h° J^CJIj 4-ko j)*\xVi 1 

^jljiJI ^liSllI 31 ^ I jl I_ 0 < 4 -ko ^Cj^k kk.L> 

. (_j^ I^C. I (_j -0 i^j -1 1 ^j<Oi l^i tn l*\ 11 (_j -0 IkJ I 

L^_W ; Lo—cuL^. 3 j^? ^ jj 3yj-^^ j! j-^-ki 3[) 

.(CD ^IjJI 33 »Ljlj V (j^»ljl (_^jJ CA *1 jj 
Ijjlj ^|j CD ^IjJI ^kk-l CjI jx cu 3^Lk 

(Jjlj _co (^-Ia <<_3clL-o_cuJI l^Jij-ol ^A9 . Ljjjl ^jl_k 

3^J Lo ^jJ <J^Ji_co^JI ( _j^kl^£.^fl v_2j-3LJ *lS <31 _ 111 

2003 ^.Lc ,Vi c_jVI Sj—ciiA ,JkJ j-cJj 3 ^ 

^ ^ 1 VjcoI^J I < lilt <<4 J Ijj t " 11 

,<jJLo _cuJI l^jj_oi ^.a CD (OjJL 3 ^jL^II 6^1 

^jJI Jo Lo-o^ . t Vi 13 000 3-0 I o I o t Vi JJ j 


lj J^.j ljj| C_A^»JI 
i-cu 133 <J^ i£i 3-° 

Lo-o Lcjo_ lL 1 CD ^ I jJ I 31 I J-^^3 < I_ 

3 LclC I cJ J^ I J-S^ . 6 ^j-o 100 I J ^ o 1 3oJ (_j-o (_j—Lo 
3 IJ-LJI 3-0 J 11 ^ V^oLico CjIj j)St no 30 ^.1 3 kk^lo 

. ^LulLcoI 3 jJ CjIjLaII ^ lo^k ^j-2t 

3 -o djlso 31 cjVLoJI 3 -o <111 ^ 99 J 3 I 0 I c_j— 

_ <Jj^llkll A&u njl^JI oLojL»JI 3 I ^J-^l t—Aco^JI 

(£±J ^>^=3 ^ - 3-0^' Jlfo-uVIj ^k^JI J COA 

. jJloJjJL ^Ljua^fl 3-0 <jlo_&^I ^JLj ^ i nQ <ol^l 

f-\ Jl ^^-co ^jLstJ f.La_o^fl 3-0 J i» ^a__ _coJ 3 l^ 111 LI 

J_^Jl I_ LlAcc col_$3 lNI 3 L jl <<l_ IAjlUj 

.< 0 ^.j^oo JOC. j| Sj-co J3| 3 j^3 jj ^1 J^i\ 


3-0 lk-d ^aJ ^oJI L jiol^£-V 1 3-0 cAlIu lolooxl jJfcUaoo CD 

^-X-clsJ-O cjlj-Look I L^jOXO ^oJI J <jOjjlllo 3-^ 

A Diagnostic Discovery (*) 
tissue transglutaminase (^) 


CD c-\ jll 3 -ILo coo -cul 3G^KJI c_2j-So ^ j—ij 

31 oL» 9 l co-uia ik^.*^ Ljlc ,<jjloJ| <jl 1 L*J| coj^aJI Jjlj 
< 000—co (^jJI 3 ^^ 3 ' K W> ^jll^^JI 

^Js^xloj ^_o ^LkkSl ^Jl ^j 1 I Jjjj-A ^ LO^aJI 
jka <CD ^I jJL 3 oL^JJ 3 Lk^fl 30 jjl—^j-ll 3 ^*-° 
. jAcaJI cO^>Aj L <111 35 (^-L Jojo L 3-o laoob 

< JoJox 3 -o ^o-oaII j-sIjo 3I Lei Lckol <dLj> jjl JJj 
^LsjMI CjLjjJI 3 jjco jlc ^ 1 ^. <^l 3 lll <AVil Jjlj 

3-0 CjIo^j-COLO 3-0 <J-L 3L L ^ 3 ! 3 -toaoJ ^_Jj-coJI 

3jj^.| 3 ole. I4J ^l 3 oL^jI <jLj> <lk-xjL !^Ljj -3^ 

3kjjj3l 31 Ij-S— ujo^Ij <^c_okll <jJjckll objlll 33^ 

.cklll J-£^ <3H3-^^ <cOJ)^ II ^J-S ^-cuJLJjJI 
jks <3 m>L1I <jl^.jJjo 3 I cjIj— uOll ^3| Sjj— cj 
^jJ CjGjKU jj—£UI jio jjlIJI 31 3j— l^UI j— 

^_s I j_1lO Joj Luj-o I-> 4 -lll coo-CUJ CD 3 jll ^jjjo 

31 331 <ojto_oal ^ a j ,the villi ol—AU.3JI 

f -\Jl (J-L ^J^l- 3 joe. 13*^^ Lo-o ,<—AAjJI (■ I—a_oVI 

jo£. CjLjjlII 3 ^<J ^LslLxII dlo 5 Lo <oj-coJI L^jAjIsj 
c-L-j| ^- LctCk - Jl 3 ^ 3 ) ^xjJI (_£jj^_ o J| ^Lsco^fl jl j^. 
j^a^-cu |j| oljJI IJ-A 31 ,- li . ^k JI 3-cu^x 3^s3 • ( ^- jL - u -J I 

^ol jj. ^Ukj Ja j^kojll iksL-j <c_aL CO—ijJ Ij^-o 

LojI J JjJlo <AjA jJI ^Lsco^fl <joo 3L ,jGjKJI 3-0 3 IL. 

31 L£ <dllj 3^ LujS jl <<oj—coJI L^-llL. J| Lojjo 

. ^-Acko (LjJlII <oJjl!I) kLO^JI j-kljA^fl 

I j-A 3 V^J^ L5- (S ^ 3 ^—jijJ^JI coo—cuoj 

lo^Lk <oJI_ 3 LS 3^_ ^3 ^L»_o^Ll j _cojkllj C-JI_$-kWI 

^jAo L^LkJI 6 j £\j .^A.lo -11 ^. 1 —Iklll 3—o <Allk_o 

Lx-coJL j kcoOO (^jJI ^-CcujJL (_^j^l LijjJO 

LuLLI ^1 _ 3 lx <oo - ucx L J— CO Jo L^_oJjLo ^ S 

. infectious agent 

1 cJLlViSl 

^ji Sjjjui cji_cisu <ioiui 3_ cc^Ialii 3 J ^ 

VI ,<jculjjJI Jol ^C.llll Jal_culll ^3 jujK-ll 1^0 33 -^ 
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[oijiUjLuji] 



; <u^>UJI _ a j .proline juJ jjaJIJ 

CjLkjjjJI £-JlL=Aj 111 1 x u a 2A-JJ-L-1I t-(£j j (j-a 

<_1lLuJjjJ 1 l_3J ttill djJLJ Luwllol u.^1^ 

peptides oLiiluJJ ^u-J Ig dcj t Zj\* x^Jl 

6AA pika a ^jLs <cllj (j-o pXjJI . 2)1 u ill <La_d_ uu 

i A ^JjJI i^> *^>11 (jL-oj^fl (_^^-l) jlu CjIJ uu 11 

<jl <Ci d~i La p —j ((^jxll (_£A*AI) ^ a II <_JJ—.uVI 

.^cilll pLLklll t^lk^V-i (j| (JjlS <LLA-cujlj £^jAj 

4 la <A|g II <jllajJI ja£- JJ-cujli <jlc^ ^Ij 

SjLI 1 ig a a ^ ihu i <u V All <A1| ^j-a <Lj J ^ic. 

■ ^J.ujJ 1 ^Lll a. I U\ 11 4jl£u^ | CjI J AiLaLujI 

Li^jj-a CD t\ aII ^_ukj_a jjj <Ua^.L 2)-° 

4-IjujI * n^k 11 ^jfl < n a £_ij ^A p t nt ^jJI C-)Lu~s. 11 ^j_a 

<JL_1LI Jjj— co Jc. .c?j>ISL!l .1 


^jlII Cj 1 u ^k 11 <1_CL^_a I jj J (£^J _-* ^JlII CjI _k^JI 

Cj I J < dCl L^_j I u _Lc uAjJLJ ^JlII j CjLuJjxII 

. (,) (HLAs) ■■■Ml JjalgliAjill ObjSJI 

<jul^JI p^_»Al 2 x9 ^* CD f.\ aII ^_ukj_a 2x° %95j 

Ui <HLA-DQ8 _» j] HLA-DQ2 _> LI ^LJI 

From Gluten to Immune Dysfunction (*) 
Normal Digestion (**) 
histocompatibility leukocyte antigens (\) 


j^Lu^JLal t _' IjU < a . (. l_a_aV I j-a CjLi Ja 11 j^Lu^ual 

La^ <pAll jAS uum A3 <(JIjl1I <Jjlj_uj ^_lc t AjAcJI 

<1 i i i^iC CjV^> in a (_u_ ujU S& CjVj-S-II f-J _uj (jl 

<cL2sl (J^Lk ‘CD f.\ jll ‘ I J .<C^JuLa 
^Jl (jl ^j-a < Lu£sLJI <_lA»J.I j|jil t 

<jlLu2»a1I ^WIj ^UkxJI (J-kiAJ i(JjLa ^(jial^A^I ^Aa i 

^j_usJIj <_ijJL CjLIj LLaII j_u£l3j o-°j^I >—aSlIIj 

. cjLk^LLk^flj ^Lu^aIIj <1»JIj 
JsLjLj I_jL^.1 j _AlkL» CD olj_II (jL I_Ij 

jJL£. ^Aju CjVI_2>JI AjA»JI ^li ‘‘U.-a. jj_ad J_ iC. 

^A < l"uj^ Ajj-^-Ls ^1 AjJaIIj .<1 -ula 

^c_au_uJ <Sj^> l a «l_L^j_a ^A <«l!L_lL| ^A oljJI 

j^Laj (JjA ^jIa»JI ^1_iklll ^ya (^/2ijl^l jLauui_ ujL 

.SjJlLAJI Cj Ia^. 1 <All (j-° ^ Jl j-I'l 


(*)a 


'a^uti jjLk ^ji ^ 


I _ajA I_^.jj_aj CD ^L_11 


(^jJI ju.-a.jJI Jlill <g^ f<_uljJI <jlaL1I cjL>I jin 4 aVI 

4 i A111 CjCj.^ 11 A^l jLsjj_ujV jl <ALkV «LjA 

<jLukjll «LlLcl»JI (JaA» ^j| <^2A^>^-II La j-Aj <<Jojlj_ujl1 I 
<A^JI J^ljxll 2)1 cj— 0 LT^) • ^ul jl 

<_u|a!I <jaL 1I j-o^l ^A IjjJ l-^tj <LfiL^!La 

(JkjJoJ L^-La i^\ AjA^uj aJ <jLs <^jjk^fl 

Ij^L j—2)1 2 ^j-L-L u— ^ ^ 

^A jJ^AjlII aLi*^ a i tti^fl i (^a! Ij _aAa 

(^Ala .(jxiLII ^)r\* a ^aI 'll ^-ujl2»JI <_»LJi _uj I <jAjlS 

• <L»_a ^- 1 n^k 11 (JaIaLi V <CD oIaIL 2^Lu=dl J-iA 

LaIa VI JoaJI ^1 ^Lll f lkiJI ^jl_^ V jl 


^A 4jujJl 1 I OI_kujjjJI 2)-° ^ A (] A CjL a^ uA 

Jjj^,J 2)V fuAJOA ^_aJJ^-A t Vi i ^J£.1a1jA 


C<, 


<->j^ J. a CjLjL JJCi.JJ 6jl-uuVI (^Lau A4 ^LjJlII 

. Cj LujJj_ia 1 I j Lijjlj^jJI (JL j_a V-l < AjLuj_a 

LflVL. 2)-° *—^1 S> <l ^LI jj—^LSI (^a^I 

<(J^VI ^_A jl J II 2)-° L jJlC j <JUjJl1I CjI kujjjJI 

4aijL^JoJI LaMLJI Cj—^a 4-C.Lll Jj—1^. j^jajuj 

LVLJI ^xw.uj) ^ LscaVI 2)Lki ^1 epithelial cells 

. Cj I Jjjaijj I ^IcaLujVj uJJjil 6j-ALk 2)J^-L ‘ (LJjcll 

^kJI^ <JijL»JI CjLjlJJjjJI jIjALujI ^k. AC. (_Ai-u.l l A^.lj 

^C.L1I ^Uklh ^ La JJ CjIja (CjVa Lal- ujl^.1 (JA.Aj 

LjUaJ «L^.Ijj 2)1 *tj| J-A jj-aj (J^ulu LjaI 

^ <Ag II jl^k 2)L A_^J Lklc^l i T i i * <u ci — uj (g\ 

^c_i-ukLl <JjLlll cjLjjjjjJI -vU* a SjI _c i i 1*\^i LjaI 

9- 

JiSi ^1 ^LjlII CjLjJ j kLjL»-a A Ula I L_A 

.CjLjljjjjJI i^^k L^_j_a 

jj Q k <L^jAj ^__lC Q ' 4 < -k 4 jljlj j l jl<llJ 

glutamine 2 mLj- 1^JI ^/u^Vl Cjuk-o^JL jilsll 


CD ^ItjJS j I I ‘u *v^ 
4Ajli lx j-ifaij jiSi 
jta-i jlA Lxa Sja 
. HjIu. 


LljjAj ^JLxJI jlAui ja %1 2)1 H 
2)1 VI <CD 4-IaJLi jj-iLunA 
.dJj 2)^j^V ^0 a Pit n 

jaam-u ^jala 2^ j^1 2 )J ■ 
^ CD 4-IaJLi jj-lLuCu3 
.iLiSkj jaVI S.iVU,I CaLiVjJI 

CD pIaLI SjuLuiJI j-kljxVI jA ■ 

^VVI ^ 

dluxaVlj jliAiiVI^ 4_ilb_JI 
22 )>ll 2)l^i J^VIi 

.^UaVI J 

jJdLJI s.4uki 4_i|ji jAiii V ■ 
2)A CD 4-IaILi j_ilucJU 
4 -IaII (j-axkjJjj JI^ujVI 

^^111 c^j^kVI CjIaUaJI 2ja ■ 
: judldl jjJ CiJaj 
Jj-aIalXI cjL^aJIj ^aJI jSi 
cjtxiSVIj LuLukj 

4_lLaAa ^VlJ uJ* i IIJ 

^ J u\ u j oL^Mlklj 
•2)AAdl^ 
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j\o^KIL <4 4 ilk jo JHAj (_£j II 

1 ^ ol 4JLjLa_j ol J—n j j 11 jj) ~s. ij j) < A 11 j— lC 

.DQ2 j DQ8 ol_1 jlSiJ|j_u 4Jajl_S 6 j _So JaLujVI j-o 

j_moll 4_cAjl_*JI L> jLAJI Allll Lcoo <^1 jo j 

ol Sk* o 4_>j-»-il 4_ijl^iaJI L> jLAJl o _aJj Sjj^.ji.1 

^ i Ai LjlAJI dJ—ll jLa <TTC j—^flj <y* —ijJ^JI 


La 




2<wHLA, 


A^oll ^J1 j^O 
<<_uIjl 1I LjlAJI ^J_l»_sj Au-a. a tlAII ^Asuuj 

cytokines CjUuSjIi mil jjlAI LgJ 4_iA 
IijIjoj^ jlj-o ^-&j) chemokines ol—tiSj^-tAJIj 
j*^oil jo jl^j • —i£-l-lll <jJL»_sJI SjL4 ja j— jl 
olc-LajJI jjulIj <—uLlo^JI jIj-LI aj^J (jj) *n* jl 

4om!^ 4_^Jjl O_jJ LojlS Sjju^ 4_0lJlS 4jlC.111I 

o^—<-A <JLiJI & j_a L^i i Vj <xo jj j^. 

oLjJjlII (j^a1.cAlol j£- ^jj-cull Aj^jlII LjlAJI 

• JJ- 1 ^ l5^J 

jo I y£. dljLiol ^Jl I < A l) CD ol jJI ^_tAj_o (JjlOl »j 

JjI jJI jl J-x1lcuVI Jlo <^£jA| 4_LAjo 4 -uIj^ 

JIj <(IL-15) 15 ^ <> 


OkiJI 




i 4 jJIjla1I 4AjAo 4jl£.Ijlo LijlA ol^_il 


. j\ljlAll AjIcALcuI oLjlo^I ^-1^- ^jy-^-U ^cllll 


(*) 


I £ l5 j_uALi ^JLurJI IiAi 

jl TTC ^jjlVI jl j < A^f j5i o * (_^jJI jjjJI j-aLo 

« >IjjyJI s j\ijKII 4 \ tAjll <_>L^jlj_u'2I & j_a 4_»jji 

j&'JI jAai oLolaJI (jl <(Jol^o j-1£. (Jlj-» V 

LjUJI ^jlAl Lo.oiaj (jl (j—5Lo_> Lo 

^llJI <^UI LjUJI (jU ,TTC ^j-J>VI ^i^-yji 


(jo < A jl & J <^jj jVI cdJj £_1 jlu ^llll ^1 ialil 

LjUJI dt (jlki^ La jlcj .(jA—JijJ^-ll (j-O-tAlj o 

jl j < A^fl I jLs .^jjjVI t aju ^1 jl j < A^fl 

<_» a_A~± (jo jl TTC ^ujjVI j_o <_»jLi 

AjjJuLjlo LjLaJI J-OJo JJ jl J <A^fl jllj jla f<ojl^ia 

Jaj Joa. I ^_4jOto . (^j_L I jo_oJo Cj Ij I of. j I 

(Jo-o (<AjlA^JI l-U— i_uo jl J < A^fl Cool^ lj| LojlS 

. is~i 11 IJ-A 

^_o Q o I a 1 <<ju_Al_ll ^_cuoJI CjI ^o _cull (J jLkj 

^j-lc t ni JJ SjLIjlII jA£. oLjLo^I <ojjAi jl ^ jLoj 
<o£.llll (jAlj_oVI jo AjJl£. j CD ol jJI jJ-ulo 

jl 6Jol jlo CjLaIj jo—C uo ,<C4A-JI J .<_LiljJI 

/%lA at o ja-CJj < <Li-<a jLkl I (J _ol^aJI jo L^-ol j 4_ ujtUI 

I jJI <jl£.LlLI (_>aIj _o^l Lojjj 


I V 

4oo jUJI j 


jljAJLt-i.il j * n^k II I (3 i A^-C ^xju <lntt Sjlo -(^-^ 

jllo ALa-olajjll J^UlU (^llll ^.lialll (^jJ ^—oljj 

.SjIojlo jJl£. <ojjAi ol J oLjloIj AjUl 


Guilt by Association (*) 


jLlIj <4JoJjJI olxoVl (^Jl SjaXI (^i 4_uja. 4jaJL&X (* ^jJI ^LxbJI J_k.u ((^^oaJI ^uA^JI jl^a. 
jLlI CiLoojjVI J^aJj .[jl m il/jJA^y/) the villi ololcjJI ^LljsVLj 4 (j i \ I i'l oVlh’i Mil I (j ~ih \\ 

c5 ifc (4_i^ aXI L-j^laJI) 4-ijl(j till L»MaJI Ol-ili-J ^Js—lu ^-U- ^4.jXI oLaojoVIJ j^jI _JjCuJI l_Ajjio 

jJfc j .(J^uy/y J-i <«¥/) 4_l1ioVI (jA^oaJIj jJ£JI J_lo <4aJ e^\ 4JU^1 ah II ^tia o 


CD oljJI ^ , ola.jl ^.la^ ^ ,,,MI j^^JI ^jiJJ ^jJI (_^jj^o ^Jl oLojaXI ojJ) j^aj <dJj 

j^aJJo Loo ( 4oiaouo oblxjJI Jjlo. j <4_ii^xXI 4oMaJ| joooo CiL»jJtXI ^oL_ojoI JlaJI Ol-Xal ^_k. 

.(4_ij^-aJI Sj^-aJI) ^LxbJI ^o jtlioll jiljoXI giru-tJI «LaL_uo jo 




Alessio Fasano 

<_ A / j (Ji^by/ <_ A j Ia< u! 

lZjL^j¥1 jSj-o J-o<- 11 uqIIj 

jS^yQJ i±L> LLJ. / 4 C iUII Ll^jJjAJ 
(_tA// <jjyCD oljJI(J js- CliLz>-)¥I 
jo I KH jSjj^ 4 jlo /o-j 

j^jJ ^jJc. <L-i-uLuj¥I 4j A-j/ 

CD pIjJI jtjhc o Lx-£>y/ 41, jci 
iC/SJ/ Z±cL±l! o/jjAtAV/ jo <sj-lcj 


j\oljLaJI j\ol_A jo 6 Jja.lj jJ jo <o —coj Jojo V 

jJuJuUij .<111 ^-3 40 30 (^-1^- jl^uJI (J-oja-o jo 

< LAj_lC ^£jj^.| olj-Jjj^ oU. ^Jl^ t^jLilJI 6 J-A 

U m jl HLA-DQ 8 jl HLA-DQ2 j Il^J I jl 

<«U£.l_lll 4-JL*_aJI lajj (jL jlo— i_uo julll j\—jJoja-jJI 

jl LjLjJj (J-pwO—cull jo tdLlj ^_o <CD oljJI jl 

L_u-CU ^o_c^| JJj . I 03 A SjaJj jjJ j-o -CUJOJ 

La-cAlj 4 \ < m jll ol-jULaJI jo jGj-i^JI j\ol_A jj^ 
. l^l 1 / 1 V 1 ^jll olocu j^uJI c^ollaj oLculjJ jo 

HLA-DQ 8 j HLA-DQ2 ^ \r^ jl 

j<A3 Mini! <LcAjlxJI I_ jM 2 JI Joj j_o jU'u^j 

4 jc-llll j_aUJI a j_a . antigen-presenting cells 

< L^-SlLlJoJ 4_CJjA-JI oIojGjjjJIj ol_iMUl f_^iJo 

j O t A 6 jl_I.All oLjaOJ jJI £_ L=l3 (^jA _JLJ jjJJ 

^jA jioj <HLA ol j t A‘i_cull oloojja. ^lc A>ljjLo 

I ^ \aaT\l 4_ lIAJI ^cla_cu ^lc 4_a-oLJI ol J_Aall 

^x.j3 ^iJI immune system cells Axcloll LoMAJI 
JlN <4jljLlII LjlAJIj . 6J-C-I_cu.il 4 AI 0 JI o Lj I a o III 

< L^_J JaLuijVlj 4 _cAjjJl 1I ol JAslI cJijJlo j \]ri\ 11 n 

. ol joj-AjJI o LcjlcuL 

tTTC ^jVI l=^je <CD ol jJI l 5 --A > o ^jJ 
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j \C. Ja^Lo 1 1 n <Lc£sIjjl1I JjlojaJI £_LsA <Gccaa 

S ' 0 * ay 9 

< tight junctions 3 —CiMLdjJL ^ja j j _a! 


IjV-LajJI jl , 


i jl£j • L!lliaJI dl_la jo £._a-> 


Lftj« I ollaa_caL < jljll £^caAi A _Hv-sJJ 

JlW j ^cbll ^.1—LaJI CjL j^-a <j—A 1J \* \ (1 

I j-& ^.JAa . ^LoVI (jL 5 ^aJI -call I ^A j!^j_aaa 

A c\*\ -s> 11 oV-aLj-ll jy* ' (^LJIJ <-La-caaJl £ jj-olll 

^£jJ 1 1 ^ lj J is~i a <SjjAa joAj HILIa. Cjl^k i tj-a|| 

j)_a GaI^ JAj < L^Jala A _culjjJ (J^Jl^LJI £j Ia.J a ^ a 

. dll jJ lj) i na Vn (jajJI dllljl (1>U 

^Ja^Jj <jl JaVI ^^A caLLaIVI jl^ J-A J 

(_£j-ll jJb A \'\Q 11 ^JIjJUOJLO ^A LLsLjlcc| CjIL-s. Ill jJl^l 

<al^a ^AA . 4 a^ ^ 11 oV-c*=sjJI 4-culjj LS^I 

J-~S» I ^ If- J_aA. I ‘ ~' ^ <^lll JJ 4 11 j-O CjLiUljLqjJI 

jll_call jIaIcVI jl^j < 1 jjJj^JJ SjLakll oUUUI 

CjJ J/sJ ^aajLlljJI L-Ua_uJl J_& IjjJj^JI jlAaJ j| dJl jl] 

6 j-A jLl^VJ . IjjJj^JI jjL04 (_£ jJI JaJ-cuJI (JL$_cuVI 
A \\11 i_4 J.-VJ 4_*_a (J_a£.| (_£j-ll (JjjaJI ^Ia (A \ (5sjaJI 

IjjJ^SJI 4 At A> Lj \"\ \ \ (ja lj_Jj^JI (jlAaJ J^jjJI 
£±ju£ cu ( <j,.u1aL11 Iaa jj . vibrio cholerae 

UlU 4AajUI 6J_$_> jjV_caJI <£.jjiil 1_ JjJU^JlII 

L^UJl CjI _LujjjJl <UlAJ fUllo 

^_a2cl <_»jA <cL_o <->l -S.1 l nl Ultilhil <JL^J1 <Jij_U^jJ1 

■ i n Vl 1>° 

^jJI <GlAj1.1 1_jjoji^jJI LulLaI LqjIa A _Hi VI 


JrliUI 




^l^cjLlll ^JJ U^- 


l \\. 


f<JlaAl_cul cJtliV LaI^ JL^_cuVl ^ 1 j,.\ ^ 

oALJa Jl .(>HJ1 LL^Vl ^_Jl>L11a 


(j-° 

(jJUi^l <^^.1 j-& \'w\c. j ( Ijj-A (jl_caJl (J-oaJI 

^jjuua ^Jj-s.il 1J -caJLcaVl Lo| ijol Jci- jJl£. 

<_jJi -ca ^A 4JjU^o l5 _L. AJ^\ jll jl<oL^»V-lj-^.1 

^lLJ| jLl^VJ ju <(jxij—2>J1 Laaj ja j .(jLLkVl 

jIjaJI ILa LjIa J A j <b ^J1 <^j^kl Ijl XJI 

<LJL Jl^-caVl t nj jLL j l_a! -cal^l ^\\ 

f-Lx-o^/l JjAl <jlLIa j L3LJ J^A .(JjlA l^o is~\ JJ ^a 1 

^ -s. 11 CjV -^J-ll 6 jjfc <lLcLcJ A —AaAjJl 

(JllJ-call £t_o- coj (_^jJl J-<i^l <<iLlc I 4 II (J^jJlAj 

lj_a| (jl^ JsV-ll 1 J-& .^Ia_qV- 1 ^_> inII (j-a u-jj_cajJL 

.JL^ (J^ ^Lali^V-1 IjJlLo 

< LcJjAa 1 (g i <1 <il SjHaJ 1 <<LAjlAccJ1 

< \C. 1 JaV 1 ellI aL il^V 1 (j_o <J_ uiLi O-N. ts~i j 1 

-o 45s. a-ca / \ I 


(^pJl ^ -l^JJ^-ll (>o Sj_ 

d> LcJ la 1,1 (jl VI ‘.A. y\ 11 oV-a-tajJI (J^— 


A \ 1 \ 11 &j_A -A ^5s.-s1L1 1 <jlAj^ (J[_5-<^Ll11 

(jUajU LlaLcclI^I ^a.AA < ll_A (j_oj . aAxxju^ oll^ 


[3ALAI 3jJj] 

w aaauJLI ao^MiJI 


U, lAAj^ <L ^llj^Jl jl jjLicuVI J <( 5 ^-*-* J J^alx :CD t -\jJJ jaLcu^l J4 t in 0 L 1 — cul Hi Ml 4 _aj 

jcoLIa jl eAljXI j^a-»J .(JL-cuYI) SjUxa J-Ifc dll *1*^1 <eA_ljXI uil—4_"\^5sjl 

jl (jd ^aXjJI (^Ja dJjj tHuljJI HiaLUsI olJ^l (^i OJ l^aoAl HlcuLcuVI HuMUI 

.4_j ilcoUa. Huljj Otl^Scaj 4AlKa J^l JA 4J l^/us oljiruqSI Jl 








( 31 UI J^LxJI 

^IjJJUJ ^ jlSa (£jJl jl 

.dlLcoJI HaLDsI HI -\~u nVI jlL=u ^aAII 5jj_i 
(^ jtHjJjJ dJl (^ HjLuaj 

.((jdlAaoJIj jJJJ^-1I) jlJjL=»-llJ ja * .L a J) 


^1 jjJI j| JJLAaiVI 
bjjH ^^jXI 2-i^a. jl 
jl HLA-DQ2 juojjjjll >lua 
!joijjciJ .I<KIlyi .HLA- DQ8 
LxbA HLA ol AViuLa ollaja. 
jaUaoJI LMA ^ jGjJAJI ja 
cJjca L^ajacS) tLa ,jj ^oJI ^AlaXI 
^(j i <n jl oiiuj .zlxAi\ HLku 
jjjjfi jAJJ idJl ^l- 1 ^ 

jlAHaa JA jjALca^l jH^oXI 

. J j^i~s i n ju 


jGjJAJI ja 2-^ 
^cca^JI S jai.ij.tJI 


jGjJAJI (ja HUsA 




HLA-DQ2 P^jaJI 
HLA-DQ8" jl 
(^aGLI jaliaaJI j^ HU 


oijoujJb ^-acuj ^jj| HLiAjJI plaoVI 

ciijju Hal jj jaa .jj 4., r.sfl ^ 

jcaJ JqjG HjAai.1 oMcsjJG 
tj jJ Lai .jAa_u l(j i HjxU GMaJI 
CjMcsjJI aid jli (CD v-l jJG juLoaXI 
^Ha (ja ajaaA HaAJ ^aiuGj jaLGj 
JIuGJG ^ajaa^XI joA jGjJAJI 
jiloGJ l(]i^'l HA I jJI (i MI ^jJI 

(^iJI HJbtXI jl e^l 

i 44-G jl I (j \A a i cj ijcuaJI ja j-aAaa 
( 44-sLi Lgal LaA (CD aljJI albj ja 
Hal jJI HaIoXI OGIjHcsVI albj ja 
alijiaJI aHa^l jauAli jell j (jj^Vl 

.^auaaH jaA jAGua 


' Qj < * 1111 cjl ( iViS I 

ol JL^ 6^ (j[ 

a I jJl (^A cJj_ cojJI (^_il_3La (j-^-ll A _3t-aVI HaJ^l_i 


A Trio of Causes (*) 
Finding the Leak (**) 


LlaccjI CjaV JA ^.Ia. -cua 4aal jJI <aL1I (jAj CD 

Laja^. jll j JjJLaj fjJ JjlII j_o jaa^a Lj clcq La Ja_o 

G-c5s Lo jIaA .aLcoVI (^A ^1_ clLJI ja^Aa 4AajL ^Jl 

<(^_c£iLll (JjaJI (jas oLllxjlcoJI (^A c_aLJ1 ^jjjj j| LJLL 
(j_o cAJlaa cajaaI l^aLa c-Ltasja <AaAjJI ^Ls_oVI Gall^ 
5s 9. \ <LLaljlll LV-iaJI j-a IjLS .j <AjlL 
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(j-aju ^Jaa V I iL-l < j£Jj • <Ll 4-»l^^-l ^1jj jlbxxaaal ^gajJj CD p| jJla jj_aluaJJ j_lja 
jjSa jl Jaaadll ja jl Jj-il du£ SSlaaaJI ja j^LLa daSj ^baa. pI J-ll Jjj daLiaa 4_a1 Jlj-i^i 
jjaai < jVI Lai .j-bl'ji-VI ou<fi V 4AA.44. 4axjjJ jSJlj -aL-vJI SjjSla y daajax ji <Uub jJLI 4_lLlxJI 
. jjXa. jjSLa b3 <( 3 „<uA^ . 1 I Jv wull jiaoxa tjjjjSoJlj jlvn lal j^. jl 

y^ud, ja s 4T\Vi ji microbiome dLijJI oLjCJL Lgxcd^xa ^b-llj ubi jjSai.1 o i£i 
.jaxJI J^lja ^jba £a 4—t<t4\ j-^4 »•'•'* jjJ Lillaj jij < <LuK m jaj < 

ilia jaj .La daij ^ 4-llxi jj£ka > 4uAi,l ul'n^ jl ^ Ijabla LgJ jl jaj 

ji <6Jaj£ dal jbcu jja l5 Jx jajJbJI Jaaxa 4a jJ ^^xlaJJ ^llaaJI jaaa jjJJ nil jli 

4,\ \^w jaxia ^1 Lgai jjja 4iaijlaa 4a jJ 4iaij_ll da LajlaJI dajaita La I jl JaaaaJI Staxi jauA.4 
^jJI L y>\ y^fl ja CD *1j-JJ jjSa jbi <4aaLas 3j-JL4J1 a jA daal£ I jli . J—ai ja 4 * ^ LS da-aL£ 
datajjSatla jl Slilia jjxl—uxa daLaj^Saa Jjlaaa dJjj < la La jj L$_iaJlxa jj 1 (j i3ja j_<au 

.probiotics Jil^iJL 4JjalxlU 


'“’adMilb a^Us^U aCJbus 


<4_Jjljll| dataaa l_Q^j <jaS ja Csj^b j| jjU_U la^j 

^j^| ^IHJI ^_]| ^bjlau ^IjtlaJI j^j jGjJ^JI <JIjl jla 
^1 jllVI ^)l 4J c_i—<-43^ ^-°- a (_jl ^b-ll 

^jxuJ SLl^JI 4_LlLs jUjKJI j-o JLk ^1 ji- ^Uala 
^Ualll ^_S 4juLjJI oljjlil j^ jGjJ^Jli .(jA^JI 
^jlII cjU t^illl «i_1c. jLu < jl_cajjU ^j| jaJI 

Louaj . jl jJjJI j-Q J 11 ^IaUI CjI j 

jja ^JLiJl ^Jil jJlII -wlljllL ^IjjJVl <JJ)» j-o -jUj 

jiljjj ^ jbajJ^JI j—a 4 jJUJ 1 CaUjlll jl j^— 

^iJl j-Q iloj <£. -ualj jlkj l5 -L 

^Ijll^fl jl—S <dLlj 4il_cj»|j . j\—aj-l^-ll j—o t ATa 

c_jLu_<W J^.lj ^j| jc. ^liaj dil^j —uj Sjl ^jL^=JI 

«baJLs_ll jU <ujLa-<_u^l . 1 u t A a Lja>bi Jju 4_ula 
.(j-aaij Ja2>. ^1 jjJl ^.Llalllj 

oUaujl jIuj! jLlX^L OXkl bia < jjt1 11 11 <L^aIjj 
J -^.1 j j C- jja (j^al^ll 1 ^ ^ q a 6 JJJU -0 <Lj_» 4jL^.jlc 

bij -Calj—LiaJl 4_ujljLll 4 jlLojl 11 ab ^ jxa J—aVI ^ic. 
4jjVb-u-oJl Calj t <1 q! 1 Alvine jalaJl <^jjuu oj^jbl 


4 \\\\ jj-> 4jLfijjjl Luj^jjjJl^j ^jxijJjl^ jl_t_u 

< Xol£ l^-JL^-^j j^_jjj^-ll CalbJULU dLi^aj 1 ^ q a 4_Jj-od 


<4jbLsJl 4_ 1LJ1 11 4-q jib-Q dalb_ lLu ^_Aj 

. 4j^jj tall L_ajL^-jJl 4_L^j_q ^_S f-l^b 4^j * Till 6b ^ 1^ 

^TTC ^jjVl jj—^ ^ jii^l bb—^.uj 

4-QJ-lA^-11 jJX jbijJ^Jl ^_ LlS^ C_jb_til V 


^lati liaLijjl iaajjj 1^ la> a _ lL ^J1 LuLlqj^ 1 




. HLA-DQ2 j HLA-DQ8 


<Lj^qLq j^U jl^ILsI ba^.1 ^JaJi <_uj < jVl 

(jAi LjJ 1 (J—3L\a ^jJ 1 Ca 1 —Ijl^J 1 j—aja^jJ 4—ib^Lk Ij 
jO^LJl ji V| -o^j —1!-* 4_>L-as^-l 1 jljju —ljj 1 jji^i 


A Clue to Delayed Onset (*) 
Why Replacing Wheat Is Hard (**) 
Therapies to Topple the Trinity (***) 
Zonula occludens toxin p) 



i-uttAj I all 

( "2^Jfl JIjlLL«I 

^ 1 n Mj-l) o u n II jG^ K II JJLa 

aj^abJLI CabaGjXI Jx^-a ^jJI 
jj^JI 4.414^ ^-4X11 ja 4X 

jadGda jaaaJI abuli .51 j 
^blab jlx j qUI jba^KJI jL4iJo 
j^ ^bja C^bJI) j^jjSJI j-aa-tL^I 
I J^l^xll yj ^jLaijJI 

< A A*\ iQ ( j A Aw \ 1 1 d A \ < , I t I 

ja 4_aJLj. daljj-iai-a 4xLu^Jj 
Lcl^al jjjLaGJI juAi jGjJ^JI 
ojlaA. ^Jl) jaibJI j-a jjjxla 
i(daliLcGJsI^ LJjjJI ja ^l^al 
Xa.1 j ^^j Jj dJ jj 

<^at4JI jaij (j^aaL-Ad 4_ubla 
^ijJLI ciaJISb ja jajala I jb»j 
I | 

4_aJLaJI 4.axbVI aljLa-a 4_> 

jaJI LSjallajJ jba jldJI ja 
jaaa. ja jGjJUl iS l& ^jkaa 
.aadallj 4_uaJI 


4jJUdl 4_4 liK'iJI jl—iaj ^_<_ul 4jlc. 1A41U1 ^bJl 

^ 4_L-<ajJl 4jLajLajUl_a ^_Ixa ^jJIj^ 0) (Zot) 

j I 1 '2^^- <11 4 \ 1 qC. j ' 1 -^J)" 1 4 qjlS 61 b I 

4 m Jl (J» \ j| 4 Zot ^^ja^Jl j-A lbaa.lj laaj-a. 

^c_c<aal . jLajisba ja^ I 4-a^-aJ.I Ca 6b^» 11 

1a q (J A 1 A~i 11 Ib-A (J-*-^- (_^bJl 11 ^.Uaj jl UJ 

^_<_ua j] 4 JjI£_qL jl 4_a.jbJ c4_jLiJJ b^3» a ^.Uaa 

. a », Al L ^^jJjjlJI (_^b^l jla^Jl ^_S <lal_ajjaaj 

1 j * 111 4 A , A uxa j 1 baV 4_al_S < 1 b^-Aj 

(jbJ Lsal 1.1 < bj^j-Q \ \ 1. a J jLa_u_ul_a J 1_^ t-u'i I 


.^Lscq^I 4abjia ^ alA n (J-oxa L_ba_cAll 
4 a i AjiJ 1 6b-A 4x1 \i*~> j-o Cal ja—<_o ^jn q ~s. bxaj 

baja jyjja j_ a j <zenulin jdJj-UjJI lli_Gu^l 

laisJl Cal alj)11 j j buaJl (^bJ ol at-Q^fl 4 abjia 

Zot jliabJl L^-a jaja ^aJl -<_uAa 4 jJVLj 

* < 1 11 j^ a s k_4a5s bxa ^c_i_Ala ^aJ j . Lajaa^aJ 1 ^S 
jli <dllb ^-aj ,4l»ill jjjaaj jbajjaJl (Jjla—<_ua jl 

l£j L^JjJl ^_Li_olll -ijjia (_^bJl <^_£jaiJl Ib-A jl l_JLxJ1 

CajLtasjlla^ —^.^fl f-\ -cAx^fl 1 ajLkj jj 9. 11 

^U.jl ^-LQQ^. ^- 1 n al l ^ a jjb 4- c\ \ 11 

dJj^ba n (J-o—tiia (Sbbxa-o L-iallaj (jbja jbaJI 

j\a <jxllll LajLiJIj 4 a< All oloaj^Jlj ^Jalja_uJI 


. ^ » ■»— II C'lj ^ 

#< 

Cl"s. all ^J 1 j\Jjaaj j\ajj-JI <—.sLuja^l Laji^. bij 
^bJ CalaljK i Al jX 6 jj tti’all 4aalaJI Calaab^fl ^i 
< 1 \ q 1C. L&baX. .^Lx_qVI 4abjia Sblaja ^ j < o \ 11 

j-° j)l ^—JlAb jial Lq-q jl^J <Sj—a 

^j^a_uJ I j CD ^ I bJ I L^-Q-q j < 4aa I bJ 1 4aX Lll I ,>b-VI 
(Jaaslill « a 1—^aJIj babxll L-a 1 1 aaa. 11 j 1 Ja— qjJI j—a 


dja_(Jua <4jLal_^jJVI A _S-q^/I ^^alj_o|j ^_alaajJI 

j \C. 4ajjia j 4 a 6b-~s.l j 4_o cu 1 ^ * \ q^ 

^aaa c^alj-Q^I 6 b-A j-Q babxll ^ij . ^Lxq^U 4aju_o 
ts- 1 ! CalajJu_u-Q bj-^.j t_aJ *-ua 4ajjiaJI Sblaj 


ja> bbj ‘C/Jjxaj j-® ba^ 

olbJI j^i jGjKJI jl j-ojsLaJI Ca—ijll 
(jjjaaj jGjjaJI jaa 4ab ^JU-U jl ji^l ^j2aj_a-a CD 
. ^ ( j2aaj-aJJ 4aaljjJl 4aa^JI ^Jl dllb bjxa bij) 
4abjiill jl (j^aljjLal L_ilaJja^VI Ib-A labli bij 
^aJl CD ^lb—lla j\aLaall (_^bJ Sjjxll 4— jxll 
^Jl Laja_ujJla <^aaaJI j-alxll UlA j-^j < j\aj>Kll ^c_oa_ua 

4_ tnt< 1 q j-t-salaX ^_q 4aj^-a jxlijJlj ^Ixa^fl ^jU^- 

6jjba ^jJl 1 b-A ja- ljj aj . ^xlall ^Uaill ^i 1-Laljj 

(J-al jxll 4aa^la jj —q j-alc ^1 j)_Q ^taJ^aJI ^jl ^—II 

Ojl 

jilall a all j-alxll - 4aal jJI 4 xLjlqJJ 4\\ 4 << 1 1 

_ ^LxaVI 4abjia jl 4aja_oll ^Jlxll ^xlall jxliaJI jl 
4 <. AjJJ 4aJ-oxll u_aLiaV lail^ jj^aa-u 
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Ijl_mw.ifl ^Vl (J-clcI lilj) .Larazotide j 

^_ya *c^_coLj cAj Is^ "\ 11 dllolj < UI aTi 1 1 laic. 

o I^aJ 1 3Li. I ^a |g hi l _icI I (a^^ to!I 

-LlAII ^_1c. QIjl ui 1 0-»j^.l JAj . <Lc<aliJI 

<La^LcaJI Cl 1 j t n \ 11 ^j^JccoljJ ^A JjLijjljV 

CD *1 jJL ^j'ul <^11 ^jJ <jJLxa1I oLo^Lcj 
^ olj3 (jrG —coljj llol^ JaI .(j-ijJiJI IjJjIoj —»3JI 
J_&l j_co lilj3 <toL -ujlo (jLL-oIjJ Lo^-S <<jljlA 3 j_uLa_o 

i o ft 

^Ull ^j-o (j 1 lo^oi ca*Ja (placebo j 

Ijifc jl <^11*11 I^aIo j^-cAjll Vj <djJ-ll 

0 f 

.<Lcolj jJI JLSicol ^.jL'%. (JasJI SjLLI 

SjLj JJ —C L*_o (jtji coljjJI Cjj^-Ls I 

THE INSIDE STORY (*) 


(J_ol J-X-II Ja_uj JA CjL^^Lc. j_)^Uo ^XjuLlo 

<0 co 1 t n^k .LjA ^A ac^ coo IJ < 1 n l^k <LLa J \ < Al, I 

-call (jjA <(JH1I (Jjlj -co J .^£.lill ^Uiill 

^IaJ jIj^I nexpep c_u ^^oid «JIjicoVI 

_col oLlg^J ^lill A. 1 U \ II *_j 

tdJ3j <(^/ijJ5cll jjJjj) ^LLgo coVI <_>^a 

CjLcijJljJI (jl ^JlII A _i^laill ^Jl IjLjlSi _col 

^i-Jj-OcO ^Jl (J_C(S^O JA <JjULci CjI _LoiJ Sjj^JlLI 

(J-GJ2CJ ^-l^. (^cLill ^klliill 

jLc<a^J Sj—^AJ (JL*-(iciVL jlj-aji-coVI £ -a 

^A <^jl-ullL Cj-o 3 —xll j^-LrcJI ^S J—LiJI 

<<u^3L*JI ci-i l^-c<a-^. a a “ a 11 Alba Ld j < "■ juin >i—> 

Jo (^jJI ^2/djjJjJI cjlbi na J_-^l <_gjA A _coV 


^Ul 4 _ijiaill CAV 

4 ^lALcu.AJ J^Ll 

^bu ^bu»vi 
CD ^IjJI ipji n"i 11 
atLai ^ 

Lul^,jj ^U. JSLcoj 
. dUJL > L^coa 1 ^ 


[(jojil CjLjJ ]] 


(joLusJlJ (j jJ ^Ljlg^I 4iU=cu jjjJsJI ^A-UJsl ^LJajJI ^lAul «LalaSJ i—LolSJI J... u.t>IaU) cAij_au V 

J^^fl ^1 4ijlt,l coJI J.l-t i't\j ^A’Wt I ol lift* II jol IJJA IIjJU (CD ^1 jJLj 

.(4-bUU/ dnJLurdlJjJ^Jf jJajf) jjoiLaJI CAjJI ^ co^coJI J-A L$ J& ^-Ul oMA.uJLt LAjLucl^I 


<jA 2 - 3 A(j ,3 j-ii. (£-ia£) cijco 

L 5 i£. 2 _>^*-U L»*iUJI (joj^J (JujJ^ll 
^jJI qdqu^ jjJI 3 ^®! 
2 a< ^ 11 oMcgjJI Ji ^Jl 
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«LlcLlII 4 \ \ _cuVLj 1 \c. jj (J A <j << Gl jJI 

4jjJ^I I_o| .^ i <<^ 11 4a u^ (_^aLa- c-(£j _^ 

(J-ojG L^jLs .‘4,—i£.l_ill 4 jJL*_sJI Cj—^ ^lll (_£j^.^fl 
4221j-o LJI 4^j_cL G-A \"s < IjAj-oj . 4 \C. jj (Jj I 42jjlaJ 
(jllaj ^nnjj ^.L. ^-^jj-oVI <4 jJl1Ij edjjJI 6jlj| (j-o 

oU jk^al (J-o_cujJ GJJjjljV Jajji.1 (Jjoa. 4_culjjJI 

pIJIj 1 -LaUI (j-o (£jS> < nil f-\ jJI L^Jlo ^j^.1 4_i£.Ij_o 
.crohn’s disease jjj£ 

(jl ^AjG V 4—aJl» all 6(jliVI 6j—A jj 
^Ualll Jjj2 ^ya Cj!^-sVI ^Q &tw CD <4jJL jjGiLcsai.1 
^■1 jL-d—col (jS> all j^o (jl . cJJj2 02j ^2 4 jjIjJl1I 


1 o^u' 

Gj . OO 42jjlaJ 


jloJI f UiiJI 


.C> S jLl2 I 

4-coljj < JjjLij_o 4_*_oLa- ^2 Ik <^J -cuLK 

(jl^-oVL (jl^ I jl I_ou2 jLGlA.V J_o^fl <Uj jla 4_mia 

^LJI JULVI CD^IJI ^1 I^tl 
^.L. ^jl-JI ^LjlLJI (JjLg( j£. IjjA.G Lo Ijl SjjUAJl 
<^c&jLo£.) (j_o ^Jj^fl 4 m ii II J Logical ^3^ jyGj 1*^ 11 
Lo Lol .(J_ol^ J<: -ca ^ 4 lAl <ijllj (j-O (J-cA-Sl <^Jca- jl 
^jjJ (jjjJI (JLkUVI ^ 3 Gjjla^JI ^Ljlj 6 J <^Vi 

c4j-ll Ij^-J hL^y\ 4 is^i'k Jjoa-j £_o <^j|jj jljJUccul 

f LUgJI «jV ‘.^~y\s j2 c.ojJ_cu^fl I j_3s (jl (jiaj (j-~VJ 

j-cilT- ^jjjfl cL^fl ^2 1 <Alj 1 ^_cAjj ^cLlII 

jjGifcjll JLfiJa^l (Jj^. ol^-i^l j GLlsJI L> LS-l/^' 
(^o^JAJI i_Gc> (jl —II ojl—uj| CD f\ jJC 4_iLcca^LI 
^ (j-® 4jc.u-ll J!iLk 

< o-j Lojls (jMjJ^JI (J-clcG GkVI <^£.1111 

(jl (j-o VjJ <?• Li^o_o^fI (_^al Gi^l (jLG ciLlj ^_iLco 
Ll^jJI <j_(GsLiJI 0-2jJI .4 _£jlGj iaj-2 ^J| 

^ j\ (J-o*\^ \ (j^ 0 700 4-col^jJI 6 j ^ 

jji —uGj <CD ^1 jJL 4_>L^JU ^oljj jIo-j— col 

(jGjlAll (jAjjuJI j_ GcG (jl ^Jl 4 jljo 1I oljj_^.j-ll 

4juj| jl Gcu CD ^I oil jjJG JLoGi.1 (j-o (j^AaG 

(jjJ^G-0 £CJLC*G ^yJL~\. J-OJLCO <dLlj £"°J • t — sL»_cA| 

f-i jJI (02jo (jl 4 \^k nljJLcoVI 60fc (jl£_oL (jl^ Ijl Lojl 2 
.5Lua1 OjOcJI (j-o 4jl1ojij 
( j\_> *Alj (J^Ou 4^jJlco-o 4jlcAj| l^)lGj 

oG^UI (jLs <^lc (J^-coj <gI jJI 4jlcLl1I qLIjA<aVI 

LoJl 2 <2^a_o ^Jl (j^sljj oVL-JI 6 j-A (jj) Irik's 1 m (jj jJI 
o CD f -\jll 4 jlc». jLsJI oLl-cG| jlcoVI (jA» \ oji^ I j| 

OjLG ^jJIj <(_£jA.VI 4_ul jJI 4_i£.Llll oVl-JI ^2 _ loo 

c_j-JLcoI .j^GLJI 0-2jJI ^2 Sj-lL-v oUJLs_o 

J-^L-JI 0-2jJI 2 jlo^l J i2 4 2 \"\ A o 4 i^^lc 

c -\jJI I Ofc (jG (J-o^fL ^JjJI 1 \'\Z> c\ \ <CD p-I J—II 4^»JLsl1 

(jj-2JI 4^-1 j ^ t ii 6^ 1 4 A^ 11 ^-*^c2 O-o j _cojJI (£ j-ll 

■ .(jAj^fl GLlCc (j-o jJlAVI 


TREATMENT IDEAS( 


SjI jlcoMJ 


Mechanisms of Disease: The Role 
of Intestinal Barrier Function 
in the Pathogenesis of Gastroin¬ 
testinal Autoimmune Diseases. 

Alessio Fasano and Terez Shea- 
Donohue in Nature Clinical Practice 
Gastroenterology & Hepatology , 

Vol. 2, No. 9, pages 416-422; 
September 2005. 

Diagnosis and Treatment of Celiac 
Disease. L. M. Sotlid and K.E.A. Lun- 
din in Mucosal Immunology, Vol. 2, 

No. 1, pages 3-7; January 2009. 


9002 tsuguA ,naciremA cfiitneicS 


-LoJUlIL IJ^cj j£. (jj jJI ^-cAj-ll 4_LuLiJI oljGGJI 

J-O^fl j .(JaslII I j_Ijl-G (j-»jJI _1 Lo£. J_ 

' I -a ^ I <^J^^fl 4 _ col^jJI (j I 4 \ a & I 

42-da j (J-lA. (j o jl^ jGli f^ljjJI (jl Oj—I J—2 

oLu^LL jIj <(jGjJ^JL (jAjjscll ^^*_ll j^LJI 
e-\ jJL jp I x-tall 4 \ o < A(g II (^jsl^A^flj <4 jl»L^jl1VI 

1 < 4_ci Lei I 4_col^jJI I I e\ \ 2 .CD 

<2009/4 ^—gJI ^ j2£. j-Gj-o ^ oGs^ ^Ij 
J2 (J-A*JI I j_a1o (j—ijJI CD <4 J—SL j/—jLcacll (jl 
<(JjIa1Lj <TTC SjLcA-o I jl j <A| I j) ^Gj| 

diJj IJ)^V^ \ <^ljJ-lC I(j »jJI jy\_»Lc<ai.l (jLa 

4 ^ rjdl 6 J-& jnatl <c_2j£.) Lo (_£j-o ^ lc j . jl J_cA^I 

4_i£.Lill 4 jlLol*JI Lo ol jJ L^jl2 c-22 jj 


M ... 

'•OoJUlU Jjj. jlssl 


:4jGLxjlU jj^Ij jLuG.1 j jcu CD pIGL jolccaJU jjujJ 

^Ujj ^Lul 4 jjac£l! IjIGj . jGjiSJI jjjjO ^_UI OjdaVl ^ ul-G 

Jlo <CD pIGI 4jaJLjdL CjIjUA jj^sdilcaj jjjA^UJI (jl2 <02us ^1 ji- 
. J^jdl S(ji I j^Ga 02jJI Jl jj -(5-IElll JjJ^JI (ji GjjXI OljLGJI 
OjAlisI 4_»JjijcaJI jculjGI <LbkJj ^Jl Jcoj p|jj dLiA jxlJ jJaJI J 

.(JJJcujJI J-^jG.J j JjufiodJ 4jjMJI 


^IjjJI ^xcul 
(4J ^GJI ^GjJI/jjla.UI) 

jjdbdU 

<3^JiJI <jj*Gjj Gcab.) <^Ijj ja .jj y 

CtUjJjLa < x-S j \ .A 

41a.jJ tLclUjjl (4 l iS'i il jj 

.(jGaJi Giji rGyi 

(JjJ ^IjJdl j^llajJI jGjJAJI Gji 

.ja^jLca. jj ^jVI 41coJI JMa. jGsjJI 

j=G L5 itj Alvine) ALV003 
VU jSjll ^ AN-PEP , Jcailo 
41a.jj IGJj 4-> ^dsJI 

>: gIjLGGVI 

.••< t s. \ 4j jca^l 1 j (< jGjJSJI * 4 c "■ .*1 t<o*i 1 
.^cLoXI ^UaUI 4 jGacuI (jOJjoaJ 1 (j 'tS 0 t S J 1 

.GJLxjU U1 42jcu) jjj jjljV h iHI 
.(jGJI ^k. ojGGJI 41a.jj ^ 

4j jjij ajLj jj jGjjjj jGJ jJ- 11 £-ca 
.^Lslo^I 

jjj j JjjGLIuj 4xjG) ^j-uI jajj V 
.(gIj-lGII ^ 4coljjJI 41a.jJ ^ <CujJJ 

jGjJSJI jj jaG jj TTC ^a_»jGVI J-G 

.^Ull (oUalll <Lcu Jjlaj 

JjjJjA jjJ 4 xjG) jGjiSJI O LG Go 
j ijjGIGuj 4xjG Jcaijj jaj j 

• (Glj i"i\t,l ^ oGljjJI <lla,jj 

col j n n s HLA-DQ2 41iaJI kLGjI cJlGjj 
4jjGJI LMiJI ^k l^Gjtj jGjKJI 
.JJtLcull 

^ LJIjlcul Nexpep) Nexvax2 
.(jJUl ^li. cjjGjJI 41a .jj 

jGjiSJI ja SjlGa-o ^k<L> jll ^-kJj 

^Lc jjfcLcull 4 jjGJI GMaJI ^jkojkiJ 
Cilloja. 4bcul jj (jojjxll jGjJSJI JjljG 
.<Lxj JtlijJI jj V-u HLA-DQ2 41iaJI 

^ xhemocentryx) CCX282-B 
.(jGliJI L$ k ojLaGJI 41a.j-o 

Jkl j 4GI2JI 4G111I GMaJI o jjc is jLcaa,l 
. £ UcoSf 1 4jLbj 

iLJIjlcul ^ 1 jjIcuSJI S ja^VI 
ojLaGJI 41a.jj ^ .1 (j it 0 jjjjbGjj 
.(^luJI^k 

4jcjuGJI jljjjJG (jjjjdl cslJa.1 

4atGll oGLaGcuVI J-okj oGlkbJI) 

. ( £■ G-O^f 1 


ol^lajt^fl 9 
JKxi 42HjJ.I 
4 jjaXI L>MjJI 

■ .<* ^ 
J. v ' 



^^jJI jl jOVl cjlOja. 
^jjj^lj jG jiSJI cij^GuG 
ojjfi c.i ii <r< j2j .TTC 
U2 LGI Ij-loG jljO^fl 
4 ail jll L$2lj<b1 Ujjc 

Luj 2 jl 4 jj*J,I LMaJI 
^ jljG^fl jjj jl ^fl ,140 
.’Olj jj£ CD ^IjJI 
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Ujll JJ-U ^ J ^ ' a 


j»* / //"v 7 / .j, LL^y 'i 4 jlslJ LtfJjLjuu <LllL Lajj LujJ^jj^ju u (Jjb 

j^y / i t ~\ *-*2^(ji(jjj <^> siii /^ ky/jj* 


"^''' " ,G> 


t Lsuceu3 I ^yX-Qb a (_JNua. 1 I 1 ^ d) l^^la-S 

.«J^AaVl ^LojJI 

(jus 4 jlSjJlII CjIjJ _sJI CjLsjAo 

<ll^_o j— lL_u ^1 Sjjj^JI Sj tVs 11 oVI— aLI 

CjLsus -COLO I j>—a JjJ_-v (J— 1 ^. ^jJ—As 

jl smart drugs 3_a£jJI J lo <<_aJlk-o 

Neuroenhancers (<Lujj^jJI) 3 infill CabjdJJ 
LS 1 ^ Nootropics 3_LxAjJI olb < rot, I jl 

^Jl Lijkj 1_o IjIj .Viagra for the brain £l_ajJI 

A*-s el_euJI LLsjjjlj (jJ AjLs f«LsjljJI ^jufc <jus jj-o^I 

£\i<~>\ aas . Ijj jja «u!ajJI <_»jaJI j i/^c. (jl ^a (jVI 
<(JIjl1I (JjlJi _eu ^Ia <CsLjLusLiJI ^Liils l_SjJl 1I (jus 

L^.jLc (j^lfu (j—jj-ll ^jlAJ_e< 2 sl (jus I j ejsjjAu (jl 

(ja*Ju : (J iuaVI jljiadl ^TURBOCHARGING THE BRAIN (*) 

•^LoAU 

" code (^) 

.robot ^Jj—jL_aj| jus ci^j <JL_aj| (Y) 


t>° JJ-t J -^2 .j— (H+) j_JI f , W' ■ „_' 

<,<rd ( Jjlai— cull a jl*-» cy—cega 1 <^VI 

' $ '* * ** ^ ^ ^ 

4 \ 1 M ^>c i | 4 i i i \ 1 | ^ \ ^ f 1 J . i i i 4 i | ^ j i i \ ' m s^ I 1 4 \ l i i ^>c A 

CjIjL^JlII lxOlIl 1 *kj)V\ x < < 

( CjVI-cujVIj <Li£.Jj 2 >JI LN^cJi^ <£jJ)brd I 

JjjlaII (j_o jj^jJI (Jc^. I (j-o CjIjJaU <_»^111 

. ^Ljccu Leu y I ^LjbXujL^JI^ <LjccuAjlJ I 


(j_o 4 jul&jJI c_ 4_jllajJI _1 11 J_XJ ^aJ 

Sj!^l jJI tn (^ 1 a SjjLa <Luha (J^al^l (JjLij 


JajlsckjJI ^ lc SjJ_sJI jujjtuj jj^^jJI 4 ^a.jJ ^_Sjj 

<_jj_u£ 2 s Jj^_o (_ju_L»JI CjLjJ^j ^ ^ nl^Ju-uVI 

cg-^L ^ l N l jLLk 6-° 

LlxaIj jj)l nlL> Oill AS Sjl^JI 6 juts j)| (Jj <,JjlALcu1I 


(^Uj-oyi (jXLiJjJI < 1 —a 1 L| (^jJI (j!^—C.VI JNuk (jus 

^-ctfslll (j^All CjLjjl*_cuj (jl- 4 <ij^J-> -H .G> -cuy I 

(jus (jN-cNI I juts jLj Lo JN-A. (jusj ^LoJI JAC -a 


d-L^Pi-a 


j^iJa^Jsl J 4 X- 3 L 2 JI iLsIb JjLuuu ■ 

<L5 AiJ^I ^5^111 (juuVd 

jju (JjLuaj oUSjll c>jj& jl ^-0 

.(jisjidl Ij^J L^al.vVuul 


OLiaM^VI- 4 juJixU (j-axj jljl ■ 
Jaua iLulScal oLuiifcV) pLxU.j 
(^Uau L5 ifc 4 ^.Ho djA 

4_LA&jJI oljjAll jjjxll ^uujIj 
j G II g.L^-^V) (j-oLa—cujU 
.cij^JI jjdlx^ V 

(^1 jl^ 131 la£ oVjluAi JllA J133 ■ 
4_ua3JI ca 3UajJI (^a ^1 jj 

^Auaj jl jSdll (ja ^lcuLuVI 
(^3JI (jil^JI joilL Lj^ala 

.(^LuJI jl S^All Jla AJjLuj ^jlcuj 

A lAli iLuj Jjj^a 
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. “N 11 ^y^lj-ol 1 ^jJaII ^ i n*^ 1 

jl j_o_iLAj.il dj-» ^y\->t <^ill ^-u^jll JuA> djJ O^J 

ojIAjl^.1 ^LlLWI ^^Ja ljj-*3-o is~> \ _3 3j> * 11 '\\j) L> A J 

(JJ-uJI jL£ {jA ^LUaI LaI -t-ULjI jJl^l J-^3 j^-Ia ^ 9 

(jjJjjll cdjllLill J .i_Sukl 4 julAJ oV^Lkl ^JLjlj 

^XJ ^JlII _lAjJI jJjAJlII Cji_LS^lix^ {Jfi _(.OjLjlIIj 

j^au-cJl Oof-J <£_i_ulj 3^^ L5^ ^ 4 -»LajJIj JjJlII 

*_Sj_(_u ^jlAjJI dljjVI * 11 ^-1 a Lc^l^il 3^ 

. Lo Lo1 » \ ll»J ji\jZ 

I jl LoA 4\\~± is*>j 4_Lxujl^| Cj^I-Ao Cj-LI_<-uj Jl4J 

JjlaJL CiUaI J_£ 4nAj]| CjIjJ_aII CjIj3*-° & _^ 

jlA 4 _Ax^£i1-0 j _lA 4_AjLk <1_iL-xk^l 4_ilUJl _ XJ 

^1 ‘A 9 A ^ Hi 31 IN J (Jj_^lsJI oLjL^JlqI ^ a j 1 ^ I 


3jjj'—aJLj JUa^/I t 

6 j-A JjIHj 


A ~s. i<~>\ 3^ I j| I —oa 
_cuj3j-o IJJlIIU La I jl 


£*Llj| ^dx<m ^lijJI 3-0 ^ '& a"\ 1 <_uLloj^JI 

. SjjaU La_UaI j-o 

Jj-2>J)) 3£. oVI—Ao Cjj -col LoJaA ^3-^ < 3 — 

J[>^- dj£— lZ cf -3u <«(£jL$3jI L5^! <J^°-*-^ O 11 JO 

j_lsLax_1I 3^-S .<julAjJI CjIjAaU Sj3*-ll 4-ijjVI 4 AiA-v 

6L 1 1>NI Z >N ^ itia cjjjIa ^jJIj LJL^. <^llll 


I ^yixxj Ritalin 3dLLij A jj-> 

3U <dJj ^J[ ^ ^uLxjJI 4_o^Lao 3-0 

CjLl^x-o^jJI ^Jijla-oj 3^jJjAllJ| 3-3-0 

3^ ^JLajJI j\^kn -^La^JI 3jJjL^j<jui jj_uLdl 
^modafinil J-u-xil ^ajj ^jlL jUa JjLu 
I j_A . (J-n^JI 3_ 0 ^L=“_dill I <_»J^.1 j-Aj 

jjl -x! \ I4JJ-«Ao 3 * 1 j-lsIasJI 6 j_A ^Lu| ^ Lullj 

JjloI jUL ^_ 31111 ,_<ju «T( A 4_",K( 1_o J > 

4JL>k. dJj 3 a (J- 0 ^_duJ <4laAdl 4^xjjJ ^_aljJI 

^^ 3-° 

f- \ \ o ^ 11 CjLdj-o 3^_^ 4 1 ill i All 3iL>^^ Lt-tfajLoV 

4-iAaJl 4 _lsLo^VI 0L0I3JJVI ^1_x <■ j ^1 <4jj-utaxJl 

.4_dlll j^aU 

^JlAjJI >J4 II jj-£2lA 3^ t (I ^ 31 Lcdj I 3<[ O ^ 

3_>^ 3_o 4_»jJ^fl ^Llx-taj ^1_o-laJl 4Jj_u Lo 

^33^^ _cxx^fl ^ _1a ^IaJI ^ _olIsJI tZi _^jJI 

1 6A*-o 4_uljJ clj .AV, „, n Jl JljjJU 

(jji JjVI jwUll oIjVI 3\ * n^fcl 1 
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ol jJ&JI ^ 

dbjIjVI oLJ Ju_oaj t^LuJ/^A-iujjJfj jL^ cl>° Jj^.j jJh <julA jJ! qIjJaII Sj^xJsl <ujJ^L> jl^ouVI jJLcuAi ^le J£.Lcuj Lo ^j\ 

. <S> If) <4j^l Jid J-ClJ <LsJUI ^Ua^j <tLole (£J^J ids-Sj (jl^-o iS^ -b=cju (^-11 



(2020 - 1994) j^sdl ^ djjLJI SjU>JI 

(jjjJI jlAcoJI £Ua$ <U^ 1 U ojbjJI 
ji bl£ 65) a£.bUI ( yju I jaJu 

200 . 


150 


100 


flfflinitui 

• ! ii 
i 

4. \\ LU \^ \ 11 4 \ \t>' l 4 l^v 1 1 *^ ( t 


jjJJ j / r| Jjj—ijl j < (y> (££—ILLjj) 

^ 4_JlaJI Jje £Jj (5JJ jiJj ' (1> (J- A^ ) 


*1 Jl L_Jliall (JjlsJL £C_!ULi iajAll (^jxiLxjJI j| 

!^Lj <4 Jl j-lJ^ (£jl jj cJlLs jl j| i^jl^JLoVI JuA.al 


^jlal oSJ 
(jubxU 

ai^ ousu^Vb 

LsLAV4a< jSbu 
eilMI C 5f^»j jl 
jl jdLbjJI jlaxj 

Lcxa. qL JawJI 
jUf. £-> yia. ^yJJ 

dLduJI Jj-o JlaAll) 

ub ( c *^ 1 

j^ 4ixa jlJ'u 
.4a-xb 4Aua j jjj 


j^Jal jij . jJlsLLxJI 6 j-& oc$_j I djLx_ola>JI 


U J 


(jjLLihJI) Nature <lyl\ <Gjel L5 _a_< 

L^JsI^aI ^_u2slll ^,L*JI <Gj^.| c-llAc. 


<Jjj 60 t j-o 1427 t j-° %20 (jl cLL£^l 
c jJlsLLxJI dl ll 1 ^ * Vi 11 ^-ol j-s.^ till j^A ( 

j I <ol J—ila (J n til 1-o| ^_ol Jl-vj— uiL I Jjl I J—2 

<Jl&j J^l jj_o) ( L-LlJI Cj)j< <~\ *\ A jj (JjlLlsI Jjll 
(j-o jJlsUx 11 6J_& 1 t m! 1 

j^JlII J_& j—^j-lc SjJ—SJI ^- cul^J J^-l 

^ U Lo Ij-U ^J 1 ji.1 

2)-« J I ClUjJLiVI />£. 6 jjfc l5 -L (Jj) II 

6jL^_o >_j ^jJl ^Lia^l 

^-ilalL-uJ V <clllj <=-^5-bj ^^L»J 

Jil ^_»j^jl1I <_<Lil^.IjJI ^j-c <1_^la-ua 

<1 JaJl 6j < m \ 11 ^_3 CjLolj^aJI- ljN I (_11 s 

.^IjjJI £. <GL-*=illl 

is j-A ^ylaljLJ (JjJCo - oLlLs (j| ^-SjjlII 2>°J ‘ I J-A 

<j^*JI j^LJI i n ^.Sk j ^_o LjljjLo oLjLo^JI 

Why Enhance? (*) 
Ethical Dissonance (**) 
attention deficit hyperacitivty disorder (\) 
methylphenidate (Ritalin) (Y) 
the amphetamine Adderall (r) 
modafinil (Provigil) (1) 
beta blockers (o) 


^jnl-s. o (JjlS (j_o ^jxiLa <_j I j-aoi—col <L^--s.l ^-o ^_a (■ Ua2c j 

CiAAo ^IjJ £ U^>\ (j) (JL OO J-SSjl jVI 

jJaIL Ij_s| LloI <Ji_cuLcu^fl ^LojJI c_Sijliaj 

CjL^ _COLO L_ijLoJ oLlI JjccsaJI cJljij _Lc <\ 9. I AjJ 

jjyG L^_S^_c<a *cL» ^—iJI <\uu£> j)o^k II C-)l jl j l^fl 

(jVI J-IOO oVjlculJI ^ (jl^ S<JLiLs «LLc^2iJ Uli^ 

^ LlLsV IJ c-jl i^if-^l ol ole (J\J LoJlS <JLoLio CjI _collj 

. dsLua^Lk^L (jr\ s\a 11 j 

jbb 

dljjVI CjI j^»-o Lo LuL^. llat J I jl 

L^-ol Jl"VJi -col 2)^4 2)*- c ^ Li O*^ jl "s. OJ ol^IaLl^ ^j_o 

(jl < L^J -coaII (JLojLLcoVIj <JcieJJ-cluLO J 

j^jJlII dlljj!)Ll Sj^JlII jOlsIajlII (JLaVIJ Ui_lLaJ 1 

jOiU oljlfuuol (Jjlo CjVL^J dll j I je LojlS c-Acdijo 

. J*iJL JU ‘'’(ADHD) iol—JxJI bji^a dUc'ifl 
^.Lc I d 9 |XJ ^JlII <_\ AJ)*\ 11 oLsLJI ^_le y- l_joJ 

ui ^j j) s I o 1.6 (2)-o ^ ^ l 2) I <2007 

Cj Ua-ujll I I J) t nl t U^_Sj_o'2l 6 J^**4l CjLsV jJI 

(A \ tin j-ie o-^lj—<Lula CjLa_c^ac_aj L^J ^1 

(j o < AT* . 4 jlc2sL 1I 1^—co j—Joe ^_2T2I (J^Lk dlljj 

> ^Jl 1^ (j_o <ejj_coll <_sjJ^fl 


^3 
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[oUJj.lu^Jl Jj Jfc] 

LajJJ (cilajSa) diljjxo Ida. t _^ai 

jjluaXj <>Llj1 SjjSjJJ 4ajjVI jji ji 4eabljJI 4dLi»coJI Jj 4a.o-bdl obLiSJl ^d LaaLu ^_uasi jU 
jdJ 4djjfcjJI ad^USjJI *bi jUxLaa 4aaldala ^uVi 4ajji£ (4 i lint 1) O La I Jus VI 1^.dfc 

J^j <JldA Ma 4ajlilo dUj Jfc 2 UjVI jSJj .Obljlaual 4ai jjabu V j-»dJI g-l^a^V) j^sLa-JiVI 
ObjJJI Joa as LfraL\Viuil jfc LXoa ji j<Laa ^a_ll JLSJJ jli <4ajjVI ddA Sjald duaii jJ 
.g-L-w>VI J j-alait,) Jad ja 4ddl jJJ Jfc Jjjax^JI ja LgJ 4 jl1u2lU 


Lgajda. Ja.VJJ jbLSJJ 


*iai Jjl^ ji j£aa 

i^ui saaam ^l^ju 

ja 4Xjai^cO (jjJ 
ji jsdaj ii^ mj Vn 
olid-Laa ^1 
dilajaj 4 aaUj 3 i il <3 
. jlaal j diLcujlfij 


Ja&j JjxaS iUltLiJI 


Jj^VI ^bVI 

4-lbc ^ flgdl 
OjjdJI jcuaa jaJ <caAaJI 

£ijai j^ij KiKvji 
< 3Jabdl SjSlaJI JbcCi 
e-\s$\ aaja l$ai jaaaj 
3aaaaijjJI ^Ifl nil c5 i-^sjJI 

" .aiaXI 


JaJI flJ 


£^UJ 

olaaa^fl (jada oljl=ud>l 

(ADHD) b LdaJI bj 
jiadJi ji j^»iii j 
fjadalaja) narcolepsy 

j£aa V 5jaj-ad j me 
• (L$ai ^-C -ll 


dalaaaS Jinn 

( Leu’sj-l£.j LjjjjjjjSj (2/Jljjj) 

CilaaalaSa^l j 

baA? 

Methylphenidate 

(Ritalin, Concerta 
and others) and 
Amphetamines 
jw . (Adderall and 
others) 

-^£j_ 


4aJt jlaaVI Jlala.1 

aSaau jl£ laa ^^lti 
ji jSaaj ( %us i 
ja 5j-diA Lc|jil 
.^aJbJI gAKJI 


jaSjjJI aaja 4ai jjaa 

JtadVI s^laVIj j»AiJI 

ja dJjjaa itJ-^a-a ^ 
JiLa 3_i^ljj^l CiLujLdJI 
j^ <lLJjjj^Luj jSja 
t^jVI 


ja OJ^i ja tUla 
jj^inll ^M-»J Ql^ iUI 
o^ljJI (jl^dl) 

objUa u ti ii i h jii.1 

^.LaJJI jaadl 
.^4 ^_iJI j»iV< II 


Jj~n4l J^a 

Modafinil 

(Provigil) 


J 


uum j l jSi^a-j 
li-iib IjjJtiaa 
(^jJ 3_LiAjJI OljaiJI 
.^Lxt^aVI alj^VI 


jdjuJI 3jlafc jjsu ji jSLdLi 
<jSalllj oi^ jfc Ki-Jlj 
j-ii. ajUli ^aLilll jSJj 
j^JLuxu ji j^i^LiJ .ajS^a 
td^aata Oa 1 1 ^ nlmj aa£ 
jUaa ^ ^ a^'u . n yj 
jai. joljfcV 2-^lj 
<<LlLc 3. Wilt I 3 nhll ajdilll 

.aMxi dj^ai.1 3ajaVI J^a 


^ 4al(5yJI 
J!iLi ja ijauLajJi 
^ imi II JslaJI cajiaila 
.^LaaJI <y^ 3 $ Jaluji 


(O.) 1 <i ijl) 

Donepezil 

(Aricept) 


Jjhrd/Jjjju l-J la^ JME <aalaJI olai^Lk^l 

Jaaail jlal^V I<a1 JI [Enhancing Evolution 

<(JLkLaVI ( J 4-01 jAa_cuV Loa laj-oLo Cal J_ils 

jj_o dJ!)l_^a—cu!^U J^a Loa jlaai ja£. 6jlalc.l JljlLlS 
Sj2a ^JL»-oj| j^<> *7i 1 jy\ o*l ^ 11 jjaJaaaljJI j/JlJljJI JlS 


‘ Jj 


\i 


< ( j^ajL&> JU ‘ 3 ^ ( 

I J_A jl_ jj « JjaAll j_o ^a^ajja jj _~s."i i Liaa 4 _a I 

SJcJlII olaVjJI ( J 4 alijJJ ^>A^i (JIja V) *ljJ—II 
^£jjuJua l i w 7 < 4 al^_lll i i jl j^ o i ^ 4 _j^_>j_o^I 

I_Juaa Lo i jaja_cu^l Jjlo 4 i ii~i 4 _Lu£aj jj J j_o 

. 4 JLoajLujI 4 aaj_oLaLa jlataa 1 

(j-o -cua ^oa ^-1 di UI jy- 1 Vi 1 > 1 I 6 13 -& j 

Jo I-cua jaaa^ < l _jLdj'^l j (jia I jJl£.V la 4 a^.lja jl jjJ 

JjAa jJI <ajjVI Ca—al^ I LoC jjjakl jj—a_^.la 
4 aa j_oLoa I_o Lo ja ( 


L.> \^ 4 \\ a VI I , r< L 


<—flj <^11 jJI 1 (g <114*1 <LjaJL jjaa 4 _o^Lujj 

jlaa jJI jl <4 1 il-i 4_Lta2ij jj J j_o ^JjLl j^ mo l^_i 


Brain Boosters - Really? (*) 
devices (^) 
psychopharmacology (X) 


Lo^ < 1 a7 1 C.u5s I jLs .4_lj£. J^LJI jla-oILal Jal jaj 

<Cla-uaJ| 4 aU\ 1 ^JaAaaJI j_iji.lJ <(jxAjJ .Z> Jj-Sa 

4_laJ_o ^.Q I LoLc 65 6 j—o£. [<aLa^l 4_iaLSaJI 

d)j£.Laa Ja^.1 j-o dJ_al J_o Caa-^laa -j j jU_<_uja 

jj_<_u JUa j| dl ilc, ^e-Jn-^lj < I JaJ_Ju 1 <^>4laa 

a 1 4 o Lolc 23 6j-o£. - Co ^_o ^jxLslaaa jl j J-a*JI 

Jc. j-^o dEl Loa^i <(dA^JI J) (jla-oj-o J 

< llA^ no llaa_cLa Jlaa jJlsLLxJI 6 Jl o jy III 


4a JI-djjl JaVj 


j. jUJI c^JI j 


j-o J <Aq) 4ajJ^fl 6J-A jl ^alaJla —Isa 4a2^Lkl 

l^al j placebos (3 -a^LudjVI ^I 

(ilaaaVI j^aJj (dlljjVI 4aa.jl jAa 1 j * ha! JjlsJL 

iaalaJs-aJI ^ ((4 >J i4nll —aliajJI)) jl <6j—^IjJI jl 

lj_& J^- ^Lia .(Jllll J 1 u <1 (J^- <4 il^a II 4_o^l_2»J.lj 

Jc. jotaa 4aI <Jl_ ljjlo jjjaa^JI ^^j-aLia <(j2oljjLaVI 

4 1 \x iti ^Jaljta l_j-sI j£. 4_i_uljj CaLi^^Lk^L j\ nail 


J| 2002 ^Ic j—LalLI I (_^Jl _Laj .4ajj^fl 6j—& 

4-Jc. JlaI 4a_oajl^^/l 4_2^x_LI j_o JaJaA. jj-S Si-Laa 

ojai- J jia neuroethics calj^l^l 

JlII 4jl£. 1 o"i 1 j 4_ii^Lk^l Ca^l^ t nil 4^_^.l j-oa 4 jlo 

(jxilJ.^1^ ( j jJl^UaJI ^.1 jL-va—col L&jaaa 

• dlljJ^Ll Sjj*-ll (eiJj 4aLua Lo j 4 jlC.Lo jJI 

Calai^Lk^L jA_ ijlJlII j-o 4-Cjn-\ o Ca_ol2 JlLI 

4aL*JJ lajljiloul L^ij-o Sjaka-o caLcaC-^fl oLoic j-oj 
jala NatUW 4-LaJ.I 2008 ^lc j ila~i j—cuaa 

6 jafc jj^ (J^- ^-^1 ^j^-LlI jaa Jj^lll 4-bl^-o| 

U.Uc (Jj^fl ^.1-HI Jj J_c£j^fl S 4-Ajj^fl 

Jju^. JLojc^I jaJataJI j_ILsI -jj .4 jul*_o (_jlj_o^/ 

jlLaa (J^- 4a^.la-oj Sj—sija-o ‘’ l a e _ tu aiJ| OL^AI 


j ^IjI c«- 

JLo Cal_C-Loaa^l 


> J^-l j-° 1 ii&3 oLs^jLl ^—‘- t, lj 

3 jl 4a_coljjJI Jj t 411 

dUa 4aJI_3Laj 4aaj^Loa ^-cJxSa jl 4iaaj_ lL <CaljljVI 

(jaal^k th^fl J| 4a—cuaJL Jji4o J| 4—ijj^fl 






a VI 


SjIdJI Jl 4a_collla 4ajJ^fl 6J-& dal jd jU-» ^ ^lc. 

j\a (jjl_ocaj <4 jl1AjJI Cal ilo» II Jl^_<-Ll c-sJlLk-oj 

j\aj 4_ialjjJI Calj-oJoa^a—culla ( JVda-caaJI jajjlaJI 
da Loj_L*_L I 4a Ida j Sdaa^JI 4aa^-coJI Cal dLxJI j ^-aJjLaJI)) 

JdJI j5^ i ill x7i ill 1 11 nW J JjL^a Jal_<-taj^ 

«.4_cuda j\_ccL 2 ca 

dll 5 (j-lj dec I v_a-A j - lo| 4a—coa dlld c_ad£. 

4aa^jJjjuJI CaLid^Lk^L JljlII <(jxiajLi .J > j-Aj JLd-LI 
JLLo ( J dlld j-o dxaI Jl JK~ila ja-co-caaLo 4_a_oL^-a 
4aallaajaJI 4 iihill 4 -LaJ.I ( J j _coaj 4a|j j£. 4ad j-LSa 

4_L^_o jaj-A-a ( jxiaaj j-^j] <(jxajl_A> jLcol ddd .BMJ 




J\^' 
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w 3_ui&jJ| Caljjill ojj*-U 3 _ijjVI ja jt-ul J-aou ■ a '< 


jl Zj4^\\ 

LJI] <(jj-coll j-co j> Jj-laj 

^—s l^ji—dio jl^ —SI <[\ — 

(_£jlle ^IjokjocoL <Lco=sLlJI (<_1 jJj _coJI) <&xx>&$\ 

cJjk^VI oVU ^ (Y) J-i.\i4lj^lj 0 ) JIj-jjVI 

<j—Juj cJljjVI jjjjiJ jl jjJ(jxiLiJI (j|» :ADHD 
L£« ■ c-)ljllv<ll ol jjjL jl i <~\oVI Sjl j^—LoLol 

jlalA-oil jj^jJ-0 L yj\ -ill (jl jllc. I V (^ll|)) !(Jj—3J 

(j_o SjJlJ^ jl del llojJ _JucdJ Lojic. Cod-a-o_co ^1 

c_£J-col <jjlsIIaJI 6 jjfc (JLaJU-col <_ija. L$J (jxillJI 

\e\ 1 j <o coo —o_cAo 


<l-o J-o ^e.—a.jVI (^ 


^llji jjjbjl (JjlsJL (jxillJI j^— ciio jj j < t^J 

^.1 jAXcol —cu (jisjlcl ^jla y\ <dllj j ^^jlAjJI 

( 6j 1 < ^*1 311 <Jl-cojJI 6J-& Cj loK o-ljl « . jJlS Ul*J I &JJ& 

Sjljj ^^ j 

.7,"' mil tj-* I <uLJ jJI _Jill 

j^ f hv» ...VI (j-O J-OJL^Js I jj < ^ 11 (j I 11 1 OC. 

6 Jj Ja- jjoljl (j-CO ^ cAlaj dljjVI CJ 'jO** 

1^ 1 1 r\9 \ t i * | 

(jl (j£-OJ ^UJI (JdaJI (jl jjj-=*>1 ol ole d£jJJ 

ji f-l^lJI jA_cua-l jV M \loC <jlo-&I ^J jJl£. ^aoai 

^JjLxJI -_j_1j jlJI (jj_CO <Jj|_COJ <_»U I ^ A jj*\ 4 V 

J) * Vi ^C1 (_^-ll CjI-O jlxl' ^IjAJccoI (j t II-S. (^-le (^IcAll 
SjD ^_a (jL^llol jln^.1 (j_o Ulo (j^olU lllLoji L^_> 

IjJjL^ (j_»A-ll (j-a_ xj _<Ajj . J-olllJIJ J_^UlJI 

(J ~s. o I Al ^jjJI 6 j^l Ul 1 jL» 1-coV j_lsLLc Jjjlaj 

<-il-AlJI CjIjJaII jjjjil LlKol ^S cA^la. 

O—^ ^ ^^U^aVI (5J—1 


<^jjVj_coljjo .R> (Jjlo j . 1J \» \ ^Lu_c<a VI_oJLa.1 

^ (g id I Cia. Lj 1 I lJ I ^ 1c. (je jj^-jclco * > ll^ i 

.R .E> (jl^alL- ^ iJl (S^ (S^ l s—* 

Ijjui^ (jJ <ll [2000 ^lc (J^jl Sj_jLiJ <(JI 

dljjVI CjIjjJI_o ^1 jA-Jccol <jl1c ^jlajLi D (jLoJoJ 

^-Cjlll dlljjl^ CjI jj-*-o V_ca| V <lV ^Li-c^VI 

jjjjil (je O—jJ- aJI I _la- j^oll (j—o <llj i I 4 II-ecu 


jjlalll ijA\ ^ J_c«ajll V <dlljjVI 

^JulLj Lo-o J& I 4 -s. 1 A dJllA (jlj < jjlsIjLsJI 6 J-& ^ 1^1 

Jja. 

^_jj_o (j-o JlxLU Sj^llJI (jU <jj-ualll Ij^J l-^-Sj 

Cjlloljjoj CjLojjjlj <jljLloj^ CjIjLloI (j-o (jjiu o 

a. \iVull (_jll 2 ^1_laj Jij 6j^lUI (Jjl»_loUlI taco (J-oJLJ 

(j^o J .(j 2 bj-o < 1 Uju ^_1 D <eljJ J JL *- 1 *1 jVI ^jl—S j 

jj^-SjJI CjI -iloe (^-S ^—a-JjjllI c_a —* I All <—$-a.l J-O 

(j^ajjJtlj <»«JijaJI ^_o QJL-^cJ (^iJI <<jj^JL (jxil t n^kVIj 



O) j-ili J\’\U,I ol jjaJJ ^lojejll oljjxU jAa, 1 Jaxj 

jl£ jLobjjJI ^ 1 i nt I) J^LUI lalcol JjJJU ^±£. tolljuslUoVl j 

jl jSLxjj .Cjllj_u-axJI jo ulusjJI (^J <4_uj-ajdl cLLcoJsl 
je f\x '\II <ilAfc juttVi (^1 joLijjJI CjIjLloI 

.L&jLa-ll j|jll 4 -a^XI L5 lt ^LolflVIj oLul^l (3^ 


^ iini II dLciiai! ^«_<;UII JbCJUl ^ 

CjVoj jaJI jli Uni 1 iVi jobjjll 2_ilo jjAcat jjSd La-UC 
jilaj 3 1 n,nn II CaljlcoUJ J<-ujXI jj II llA ^ OJjajt.1 
l5 -lcojiJI J^loJI Calloja. jQH 1 jtlaoj .( 7 ) ^ n<nn II J^LUI 
ia-uji 3 juj-Lcajdl ju Laoi jell I jl jiucaJI 3 JlILlII ajj. 4 JI 

J 3 i*iint,I (iHiimoII ^JQJI) jjiciLxJI Sjjajt,I o^Ll^occXLi 

jM iaoI dJjo 3 -olnloj ( {2) L^LI iLbcolo 3 nm« II CaljLIiMJ 
CaLiccau 3 uiao po . 3 iaooji,l 3 -lLUI jo 3 -clcojlII CibtijJI 
d i u<n* II CaljlcuMJ <LLojXI 4 _lLoJI ^ic oJjajo 
3 Jcu j,l 3 i W II ^1 j jjuJ jcoJI jo j-oLijjJI 
\3) 3_clc2lxJI CaljLiiMJ 


M.A.I 

jl jjicul 

juoLijjJI 


P-lJJ-i jj^l II d-uiltl isLJilV 

lojcojjSJI jl jJloojJI) Calj-ui J-aii-aXI jjau 
jijtoi < j-oLijjJI j|Jjlcul (JIHI ^S. 

^JQJ| (jjAcsjdLt iaooj_J jLolojjJI jo ^oSl jl j^lo 
3 i u^n* II OjlcuMI d'JS jo ^wu Lolo <iM ii i'loll 
.i*l ii i'io 11 joLcaJI jj ii II jo £LL-u ji.1 


c-i Loo-o lTci4oVI jo oj-ii-j Jjjoj^l J^-U 
^-cslII 3_J1 j_lc iM non 11 joLcoJI jjo icn.it JI 

‘l A. 11 (3^^ lS^I «^|j| (_yS <_ i ii n*i J 

j-ciU-LI ^UiXI L$ _oc2jdl JJLUI 3 _loS jo jo jo Lo-o 
.iM ii noil 3_dLUI 3_iiUI 


How Two Enhancers Work (*) 
Adderall (\) 
modafinil (r) 
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(**)- 


<L1udICjLlIIjJ jLj 

j^-GO (JjlsJL 6Jj-^.j-g LajJ) jl jl_alxVI 

La g-1 ^ j.'-WI —1 4_La^*_ll —aJI jl 

^-aLao jLalxVI ILa ^^Jx <_j—ojo Laj . jj.a j-* c-j^La 

^1—i-ooLJI J La .(JxiLlLII L$_lS <4—sJalL J iX 

^lc ^.jlUJI ^IjdJuLxjU * \j\_oLLia_o^l jlax <jdl .G> 

l_j_JojlLI LuLloj^ (JjLo-q ^ a aI-L~a jLax j_ a j (1929 


> O-0_CLS S& 


b) 




1 i A*1 < jdl 

. (j^-aLLoa-a^l j—d ^jo j_a j < ’ ^jlod jl—ad I 
jlOjl 1 jAXjldl ^ If- jJlsILsJI <SiLA £_jjO dj 

j* u o c a j-v 11 ^ ll» y Lao id i <1 ii id i <_ 'j 11 p. id i 

J'—<-uj1^VI ^jj ^.axLaj < '-^£jd c/— 

jiaLLLaldll jjJjlolA jj_LloLdl j jLl^l jl^ La j 

jj_adG—eL^^L?^ j^ ^ 
• ( < GlA_coJI jAjJojldl jlLx 

I JI La <1_3jJCa I g- I_old I ^_*_co < l_JLOj_coj 

.cLolj jJX 1_ iAjlA.-^ d J^l ^_a i^lll £._adl jl^ 

j^jLoLLaOjdl j-G LaI ^1 ^jJI 4 u nVull Cj LoJULall I j 

JjjUI (j—4 CaLaJLALOj^ I d_ JLJ I j*_ aL *j ^91 ^ 

IjdLo j—a jjLalLsJI 6 La ^_a _12 aG— coos jI ca—Lla 
cLlL ^jjJI cjIjIliL.VI ^L -^Ll ^ILlI ^—AjoLao 

Lo-Lo-JtL LjjLujL^JI CjLlLlsJI J Sgl^LlI <£j_LU 

JaLalll ^a jdj -(J-d^dl j-a La^JlCj c_aj -cdl 

J-tAal (J^-A ^L^ll a jLulL.1 ^ l_Ajjj^.l ^lll 

i>lal£JI ^jjJ jLjlL> i Vi 1 Us*^\ ja\ db c>° 

^1 jVI ^LLa jj] u^J 

j-^j] <l£-a_uj_oa-laIj ,N> JjLaj . 1,- UL ^a JJ^VI 

^_a jJj j CajLuj jjla <L*_aL^_> ^LjJlIIj ^LjlII ^c_AjLLa ^La 

o[ -[On Speed ^LiL lJJ>j ^ 

0 * ^ " f _ 

^JjLA LlaU ^Jt-L-VjLA l ^^Jl ,_^'l \ \ a!" \C a91 

CaJ^»j *2 Cf^- ^-aILaj -col ^j-lc La -m\ 

jjlaG (j-a jjLalLsJI 6j_11 LJjj _ 3 I La 

£-*>“ ■c 1 ^ 1 Lg CJL ^ 1 

<1^-cuJI CaIjLaI^VI ^1 JaLalll a 

6j^» ^L^ll ^a (■] (^^A-COLO (J il A a*A ^aJI I 

dilj J JLa SjLall L^ajLa^j 

(I 4 \l*\ CaIjIaI^I 4ol1LlJla I a c ^GlJL i al*i^ n. k 
^LjlaI LjlAj^. s^jlia 6 jLL j I 


<LsLlcljL 6jLa jJsj ( *Cjl JjLa (JLLlg jLLsJI LaJ 

A Warrior>s Little Helper (*) 
A Checkered History (**) 
speculative ethics (\) 
.robot Jj-^jlcuJ {jA CxzJi <JLco^| <nanorobots (X) 
amphetamine (r) 
ephedrine (l) 
ecstasy (o) 
Adderall (t) 
methylphenidate (V) 


[4_bjio <L^] 
(<> ‘ «jl A. aII jAXuS jjjlALA 


ULk.UAA Ca u xuSl (g-l^^>Yl ^jJ ^AitjjJI jVI j ‘ (jl j^3LA g-ljj 4 _l^. jl Sj£i jl 

<CaI j-LgLi aLaVI ^jol^al j^ joMXI Gkl^lcul ^IjjJI tiijlai .4 _laLUI CjXLxJI oij^aJI g-Lul I jLalfclj 
4_CtLbj^ jJI 4-aSJJJ 4 ^ I. ..t I CaIjUI l< a aIi isuLus L^xj^j jLS ^_UI 4,fl, a*U,1 oj) a^kI) <>Jlo 



. JaLaLLI 4i jla S jjLb ^alb g-LAfcl a^.1 Jx 


JJJLAjJI ^LlOaUI jlji.1 ( 


_^-a ^Lll LLJI 

-*0 jl j_laoj 

o^Lall ^UJI 


JoI d—lj ^ 

jA,.\lll «l|j- 2c c> <LlljII J—AX 

jljj^l I La cjIajlLcoI jl_coal j^-lj .^Ijdl ^^L*JL 

JJX I_cal^X 4 jl 1 x cLajJla jl j^-OLA A~^ tk^WI (_yj -^Jl 

^cll <LjkJI Sj_£ILU ^Ijdl jjjAllla .6jj_ u£>aa 

SjU.1 j LljxLJI CaLaj^J 4 jl 3 j-G^J (^Lll jl^ll _Aj) 

Sj^lLlI Ls—co <j-aaL aj ^oLLjlj j— a (<juL>UI La— coJI 

^Lll ^LaLII CaUL^MLI j_ iijLa jlaj (j-Aj) _LgLsJI 

. (Liaja 4_a_ciSJ La cLlaLa ^aJ dxLa J 4 jl 3 jj--^A 

CaIL 3^LD jjJjUdA jo LI I jlLlSI (jji-3LA j| 

^IjVI ^ ^UJI c-ljLcdlll jjjjto ^ A II jojAuJI 

jaLaj . <L~Lu*aLkL J| Cal—^j_a coo La 

Lao Lad I CaV j)l ^ Jjldl Lo Lao Lcdol ^cL^_a Lxjdl 
CjloalLLc^LA jj—Lixll I4JX ^—^Jo ^—dl ^^jkVI 
CaI t *m a Lea j_a ^j^Jo Lao CjLcoI w n II j I * < -^j) g- La la 11 ^ 
I ^ a lx La jl j^-<ao ^dl <oxLoI^VI jLaVI J[j) 

jl_ loUlaVI (Jo-a < Jjlo _loo Lo Lad I j_a j_ a I 

CjV LcUjV I j «loldl (_yal^a jU iaoLcjj !Lo ^C2 cLlL^.VI 
I Aj^Lajj <^)_ajO cuo .M> je . <Y) ^—i^jlUl 

Neuroethics Li^a ^ ^1 jjoj^o Erasmus 4_s_aUc_> 

j-a IjaoL Uj—2c j! (3 II (<~txH £jl—J 4 %±yl} 

CjLa_ajo ^oLalo —cod I jojjidl ^oLaJI (J jL~dl 

.LooLadl CjEl£_a)fL Lxljdol j < L^_ia L*JI_!La 
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4l| VI <ol Jjka (J_ AjlII jLar. jos <LijLall pi_cjeJI 


jl (^-cklll jjJI j-o oL \* w nil ^k jLaII 
< Lk--^. j I til iii n t ill <4i jAkaJos 6j) a J ~s.l _co. 


>6^ 
.a s 


.((^J^aII Je.LcJI )) 4lJOCCOJ I ^llk j 


( ^^UI ^|j ^jJI JjL^J c£J-ll *• JjJI 


pl_Jkli 4_* < kl k 11 £jl_ JUlqIjlJlLqVI 4_kji jl 

^^-Lc ^LkVIj cJ j^r.VI J Jr. pl^.1 t ill jk <1^1 jIa 
kk tl 11 jjA_a (J-aLak (J-U-lsI Jjll ^ j jko ,_UL-S.^ll I 
Hjlkoa <Jk| 4lLajl ^kecj V g^l ^ok | 4 _luL^. pljjlG 
J_l 3 £_ck <j ^Jl) (JjlLlsI Jjll Sj jk J . pLcLall taaVL 

(1998 f U nk^VI S jenll oLV^Jl ^k JLaIcoVI 

<_u_aj pljlll (Joxall jdS jjik_ald ^Jjjl-ill jjiea. ^_Lc 

6jJLceik 4eJj pl jLa jk.1 ^ij 4e^.leJI jjJ jdi <Jjjk 
(_joJk <tVl 6 Lea. k d\ k i < A i JjJ ^Jl 4 jl! je*. jk 

(JXUJlII jjijL^J j-iJI ( ^1-SuJI J^SiTl jjiLa_i jjJI 

• ^ j^llo £-ij1 

(( Jjl^IxjjlcJJ )) J X a (J-LojJ < J \ I nlk .J > j Ikjcco I jki 

-s2L^J (jl [^—J-JL ^ 
£-a—co jl Ja_i ^JLall 4gjak jos J—iljulsI JjlL 4—uk 

kcJ2 jk j . Ijjlk jjjkl_ CUJ j-*JI 4llkj I jos <l£. 

Ikk il J^| 4lU kkj jA _CLCi A la ^ \ V f^ljjJI I j-& jl 

.jli^l jjijJI jL^-j 1 1 A 9 A. la \ J—» <UlH»l J 

^IjJI 1^-1 6ji jl jl^ (^dil <JJ -cul^> JU jij 

jj^jjJI SjLj Cul^ jlJ)) : 1 ^ y& ^1 oVUll _ xj 

La L-J^il L^k^V L5- L ^‘-^ll ^Ls-i-i^JI^ ^1 jjVI 

La^((.l j.^. SjLuj Sl^LLo l^-lUj .Si^Ull ^Jl^ jj^-* 
jU. ." ^ w^ l j£l jl )) :J^ 

^_1| uL-cajVI A \ >7i I Cul^ L^lUj tf-l^dJI 

IjjU L^_ 1 ^ jj^Ii «l—lies. ^IjjVI jijlll jA <1—lies. 

((.^jlAJ j-o (JeL*JI (^-l^- 

plcLkjl j_a 1 ^ CjIjI _ilk.VI Cj jkI J_k! 

^Lc <jl_ujj> j <jLkljbl cu> Jes-j jks —culk> 

jjjll ^ 1 <^*sVI jj^jJI j_o lcj)kl a 60 <0j| jl 2003 


4_lu_akl CjLujLuS 4» tki j t a->.! jk ^JfcjlHefc.1 ^1 

oik jkij (A -jJJjlII OLillllI j—k jl (Jjlo <1-uu-ei£. 


> _ <i t uVn I Lak (^-^ Lak ^£j^.| i**)l i nl ia ^ a a. ^ ^n. i 1 i t 

<f.|jjil I j^J oljk dLljk (^jk.1 jkLa| ^ jj— jl^.LJI 

^jJlII j^s J—Aes^» ji <jj— culk> k^.V Lak (A —j| V| 

j_o 6J^.lj «LujIjJ j nk.1 aJ <dilj j£. jLkxS . LjAa£. 


The always-On Drug (*) 
neuropsychological (^) 
Psychopharmacology (X) 


jL&jlJI j ^oJI ^LieVI (j^s <JLi. jj> <jlkll1 jkJj) Jet-lag (T) 
Ojllkl 6jJjJ (^jll njllkVI t j£. LuLoj ^Ikll ^ylajJI 


^_>j_cuJI jljjiaJI ^ »11% 11 <j^.^J^uJI ^Jalll OSjll 




• (c^^>k^ J! < ^Lla j® 


Juki (Jk-lok 1956 ^lc <oLuLaLLLaVL «lL-eJI <k_slj 

ki tojil))^ L-esjjLLa jlk Lak pi j>\ll j—a t_kki|j 

<((^ 1 4 A» II ^_i_uA11I A \ \ nil ^k JleJI ^ i Alql jkljll 

6jL] j^ j^Jj <(«!—JjjVI jL_^e> Jjk Pi. ^—L. 

SjLjlII jLV i 4_liLa_a 4 Li_cuklll^ <_»j ^ II LjLaaUI 

.<la <kj) m All <£.jesJI ^ic Jj 4^1^. II Si£- pi ^ jn all 
La ^il ^_^.jJlS pLuLallLaVi (^JL^jil * II Lai 
^k L^-la <kjL^l _ uj I ^1 La £_1_> jkj < La Ic j\_*_>j I j_a 

^ «bea. pljLla 10 jeik <Likj^aVI 1 J-ekil pLVjil 

jtJuel jl ^Jjl 3 ^.i-eslil jj-sil j^s plkk—cuil je^Jjl 

Ij <^alj_ues j_ Jikl FDA ^IjJ _ llj ^lj _ ail Sjljl 


<_»lkjJJ 4a t Aik, jlj-ok I—^ 4kx^al ) 

.S .M> <_i <>^r.9l ^Jlc. j_kjljj .4-i-^lk. <jok 4k x^j) 

^kJjA p^.1 j_&j < Lilj^^kjilk 4_a_aL^jJ <lk_ill jlk 

*\jj 4JI J cu jj jlk 6 Jl j jl [Nature llyi\ jjlal 

4jLujI^j ^Ui jlkjnoVI ^ac. 1—>ni 1 jjjp^jjJI 

.^_i-klll jj-JI PL_iju_u (Jlljl (^-3 na_alesJI 

^k pi JjulS (JjlLloJJ ^-alnil I Juki_cuVIJ 

j^s pLulA _cukll i_q<Ana ADHD c_jlj_k < AVI 

pl ilkl J-OLl1 ^j-lc jHe^LJI jk—t_ul <^_tkslll jjJI 
^ L \ \ r C'. 4_i_i_uk_> pljlHe.lj <^Lajil ^ ^ «kl 1 6JjJe. 

(_^al k tnVl I j Jl I j_A pl jjIG ^jexepJ Ijjkl a 

^ . Aj 11 \ 4_jLa_a_U 4_ij£.lk 4 a \ a \ L J_a | La_a ^les^eVI 

pl jI jknVIj ,ADHD c-jlj—knsVL j\ jL-esIl 

^Lc j _till kej (^kJ . ^£jAVI 4_i_cakJI 4_ \ \ t/^a 11 

6jJj^i jL (ttiiU <Lfjyijxl£r 4irwa ^ 1997 

LaJ^jV-^jj < j kujjj .T> ^ <jLk l_A I <_o .B> 


A jVI joi^ jk pl J tla J n ill jl ^p^xalk 4A_ale>. 

<iaLail Sjkl Jl pl JLj) pLcoLk ^k ^1 jjVI 

<e».ljJI <JU 4x.j)a^ a ^k (kkkJI ^-cojj ^llkkl 

pl coLk ^ (_^uJ^ <f-le»-ce>V l i sL—kil Jl jg 

( A_aj . (4_i^kill jl colli <kVk j aLHVI L^ka j 1 

j yc. j)kll I jl IJ—J < I 4 IUI j \j pljl—Ilk.VI —II jl 
^k ^ IkkV I joa I Pj-^ j^ikljJ 


Lacij ( ^lLUl_ 


.e-ljJI jolG j_a PjleJI ^IkjlVI ^ 

Ulk oljJI Ij—^ i IjJ^-j ^—cokll jjl^LJIj 

kL^o-esVI jjkJI joa j o . J l jLk ^a 4 1 i u, A 4_ikljjl 

4iki As. jt\yd ^_kl col <2005 ^.1— C j—ki j 

^I PjJe^ pLlI [IjjjjJk 4—a_alecj Jail <Jk ^^k] 
jjj ckai oI j Jl <> Lkcl jll 4 julA Jl pljjkJ j sjal 

jl lc 4_alj . ^^ JI jos a. ^ \ La^es. ^1 ■_ <kl | 4 ilk jos 

i_jllec-i pl J \'\A JAJI ^_ckj jjJ Loll J Jj—j^-l 
jk a i 4ojJlk jA lalkilj <NoDoZ jjJj Jl c-j^Jl^. 

^a 4_L!ccol jlk_al j <4 i ik <k_c<ej jj J jos l^-4jo^e 

4Jn jLajVI ^k .-^.j cJJI ^ckl ^k c-iljk < Al PjJ^. 




jL jLajVI 


JjJ^ jl £_aj .(^l 


^IjJ 


^ 0 ^ 

a.alit.aj (jl (jSLao 
ajjA-3 Sjode. joklkt 

ja 4_kAjJI OljjkiiJ 
4_uLlooSJI oLlLoaJI 

J^U. \ (JJLl \jLU \ JSbUJlJ 

.SjSldJI 
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j\ _a_3jJI ck 




^Ll-g JIj—j V K \ t AlL> A jjJI I j— —a (J-o£. <1— Jj 

Sj_)J_a] <^fLI jl .D ,N> Cj aLs j)kl j .£ io-Ajo 

^L&^^Lojj ^_»l^dJI JjUtfl CjLujI^jJ ^j^I a 1,1 


J* ‘ 


=^JI J_SljlJI 


.1 Al kl < v ,7nL 


L&jjdl ^lll L^_cok <jljLloj^JI Sdlll I <2A-4LijjJI 

L^-jj jl4j <i _jjjVI dill ^\ ts~i'\ ^ _illj cj!_LloLLlLo^I 

:<jkl^s> cJLs j—ij <2)Lokfl oldk ^—lc. «kHJI 
IJ-^ (jl-^-il-kLa Jjn^l Jjllj CjI dok (J-pLill 2)1 jJjLi 

<£^LajJI «2/ aLjjJI <-oj) Aja)) La_&j_uG ^—3 


kdLJl 




<QI O-al is*t 1 Iq _>I VI . kla s 2)1^ La 11 *\c. ^ 
kld^f J^ll^ll jl 2/k.k ^-LajJI 2)-° 

(JLojl^. 1 ^G (J_aj <£* L^juVIj <JLojJL ^^3 -du 

^£jk I 4 jlAC Cjj-^-Ls kJ . <Jdl 4lLaj1 j 4_lLaAJu_ul 6(P Lul 

jUG Jkklj^ll jJ dA! oi l jLkkl (JJjA 

*1 jdJI J ^Ik-ll Sjldj Q < A 3j Lake. <2006 ^lIc £_<_uj| 

<JULVI ADHD v lLI ,ljjl Ik 

SjJlLx^. Lcl JA | <il jk ^j£- jOjldl J JjJ L-U cuo dlldJ 

.^dkJI ^eAUJI (Jja 

411 ^k ^Lii^Ll <ji^aII <_>jj^fl n Sjlcl 2)1 

GA-^k^_L 1 ^)lo^j <1 JA11 1 <^i \ A \\ft All C4)l_)kll cjl2)j-*-° 
2)1 2)^ ^ s Lujo-uLiJI CjLlc^o^jJI ^ a a a j 2)\_ijljVI 

k A < I T\ -S. L> <jjlk kk <J|_kak JjI j-3 L^J 2xi^ 

kiJjJllJI 2)£■ (Jjl < <nll^ -J) < ■ IJJ < I &$, 1 62>° 

2)-a k.J)a^ a 2 j <kl^J Cjl^kJ 2)2) *_l \ II 

<J| cklJI <J|jj^fl ^ la 1 ^jkij-a^fl <1 < K 11 ^_3 2/ ' ^ ^ I 

^iJI ^)_uLa_ll A t m 3 III oLcLal^J jk. (^k <1 < < < ^9 II ^ 

jj*-& kk ^ ^jS ^Ijj (J\ l$-> L5 k {J\ ..j— 2 ^ 
>2>^l 2)ij ^ ^ ^kkjJI oljj—ill 

^_a CjIj <^i nlU . jkl JU^a 2)-o 2) 1 U— 

* ill jl ^ n < Aj (Jka 6 jJ-<-<£ 5 <JLLkll 

-co^fl Cj— cu ^)l k < La_j| J oLjj£j ^-11 LJ ^ ^J ts*> 

klUajJI 2/_* n^h^l I k_a_<-^_a 6 JuJl^. 

(Jl^—JuU jl j_a_>l_A2)Jl A J-» Irk <^ll —1 A —lLajJI 

kjkll 

cjIj»A^~ i< nil 2 >° 2 ;G-u-> J 3 U 1 JI ^-k> 

l5 -2 ^jJI —kll 2 >o k ^—- 7 ^ ^ ^—kljkl 

<jijjl 2 »JI kjljLajkll CjLlLojlJI kcuLcu^fl Cjkj^fl 
30 2 )-q .!^)ktlJI 2 > j ! s 3 ^ j a ol js-^i 
I 4 Jjk CilG k CjI— kaJI <JJjlII 2)1 >kl 2 h° ^— c k 


Ij^llJI l^_lji2)kl dllj <CjL ajk-1,1 <_jL_ukl (^^jk 

.^jLaJI jLsJI 2)- a (J <A^| (^k .Xa^fl <1-Ljkll 

^_s 4 < < , 11 Ll^,.^J jJuJ | j Lju_u I J < IaL CU .A . J> 

2)1» : [lkj,jkJl^ A _LaU 

liI ^iJI 1 _il <^c.^fl k ^_»^)ll 


U AI. 

) 1 w" L^_l3 1 ^ * U* 


Prospects for Enhancers (*) 



( , <LilXjJI oljolll oljjal 4kjjll CiLjLSLa^l 

kjAJI 2A-» ^jIj— il ^1 <kjAJI JK 1 hi t 411 k> jJL AKA ^L-lus 2)J 

Sj£lUl JM1AI) 2>^^1 ls^ ^klll ^4 ^LkJI 5jSl jJI 2)lkaj j^ljLaJJI *\j 

JIJ>-» Y CiGSjXI olA 2)^ ^jG-ka k>-"> GA jAjjGj .(2j— tuJI ^ ^klll cj4a.L-aXI 

jA.1 ^ 2^^ CjIjG1A.VIj ojLkLII 2>-a 3-aklU J^-ljXI 1— j-jjjUI 

v «gi ^4 < L5 kjji ji 2A-“*ki ^ 2)j-^j-‘ 2 h^i (j-oiA—jjyi i(] n.A"i 1 n 1 2)i j^yi 

2)jlbu y 2H^-11 ^Jl 4, xiaUb l^-LJlk j l^_Lu jjU (J±a 2)1 mu pyjl—uu dlk Jl jl 

.4_kjJI ^lljk ^ (j-klk 4 _j1 

4 a *1 > t, 1 oKjkJI 

J^JU k-lS 

^dlJjJI v 4‘u^JI 

Abbott, CoMentis, 
EnVivo, Targacept/ 
AstraZeneca and Xytis 

J'“' '■ ,,i JaLllI oL> ^iu.iA 2-3jl 2)1 Gl I 4 II 

j^liaJI (j) _ I 4 II jl II >M y i'lrt ^ (jd^S 

JaioJ iMufiU ^ od^S J n ii nVI Ja-a Jad - l^udl 
i^gAX J'J< ''II jdJ '< ..V1 LlUlLOd hi flViJ 
2^4lJj SjSldlj oKijyi jjsd^ dJjj 

.4_dAjJI CaljjUl 

44 Lhd'ido j 44*kL3 

J 4'' . i.V1 ,"<M '4'i, 1 1 a 

^dooj^ dll jd^S 

Nicotinic 
acetylcholine 
receptor activators 

Cortex Pharmaceuticals; obG^yi (jj&l AMPA cak^l^ Jaju 

Eli Lilly , llA® SCjLaLid^JI Lg linn II J^LdJ lup linn II 

GlaxoSmithKline/ „ M , *. u f7.*[ .. , : /, ,. 1( 

Neurosearch, oLj ^ JI ^ u' ^ ^ JaLjJI 

Organon, .[36 ZaMaJ! ^ jU>?l JXI\ 

Servier and Pfizer 

44ld_dLxaVI 

Ampakines 

Helicon Therapeutics, 
Hoffmann - La Roche 
and Merc 

*ridl_i ld_>2-^ 2k-> PDE 441 yus^a ^1 4J^1 

2xj^444^fl 44U.i.ii^ <4_i_u^2jdl 44ljLG)U 

44 I jid Urulu yiai JKi 2)1 2h ‘Cyclic AMP ^JiKJI 

Jo Lid sJJjo IjjiLa 44 L J-u-OLt Jjiol 4-ilaj 

^Jl 4 11 nMLi ^^Jkl CREB Llocul j 44ld_djjjJ' 4^1 
. [36 4.^Jusd!^ ^4->jXI 5jS|jJI 

ja_»Al 44Ua_LLa 
jljdi.uol jj^i iii^UI 

phosphodiesterase 
(PDE) inhibitors 

GlaxoSmithKline, 
Johnson & Johnson 
and Medivation / 

Pfizer 

t**iM—iA-Li-Li-A ^LClUjI iA-li-Li-A 1 \ 

t -\jj dld-iiJ .dlJjyiJ aLdjyiJ JdddlJI dJjo 2\<«.-v a ( H3 
^L^dy OljLikyi (ja 2^okt,l J^.1 A>l JG.J 

^^111 2_iJ4^l 4^1 J <4olajJI 441 jolil jj*-4^ 4jGoAl 
Idjoijiao jdi ^1 j HI dLalji n(j II 44l>^duo Jtlioj 

.Uuj^j ^ (,jdUI ^s^.) S<dJI ^j^Lod 

did ji ii(j II 441J11 h n 

Antihistamines 


ol^jJI IkA^J J-a^/l kj^kll olj^GJI CjI -cul^)jJI 6AA 

.kkUl oIjkll 

U-° JA Ijj JIkj 

1 JJt \'\ < 11 a I j_al 1 II . ..I Am Us J j) t C.)lj-ik 

.<LsJlka k)ki jlj^^fl jkGJI 2)l- c -k Li W 

Cj^Aa-a J—ki^ljjll ^_ajkl coLa 2)1 1| 

^1 jVI ^ 6 JA 6jL_i3 <la 2 x 5 -ki-CUJ J^VI ,l^kl 

6 jk 2 )J-*AajLi 2 )^kl dlUjI j^-k 2A=^ <^ 5 —I&jJI 

Lai .kjJJCa jl <11 n < A SjIaLujI <^_jk| 4_>^ks <jliAJ 

<Jk pi i n-s.‘< k-3 <ol JjulS (JjlLlII 2xj) * in 2> J kl 


<^jllkl kc 4 3 ia < A <lalc Sj—kj 2j> 1 ^ LJ 

Sj^l J Ajt -caJ L^ks 2)J-*k2Li 2x?kl ^kl - 3 

.J_uk (J^l SjLslu-ol 


i3^ • 


4 1_G-aLika^l 


^ 0 


l_a^o 


-All Ll2w jJj\k coLujI ^_3 2x® (J !ukljji,l 


2)1 2*k klLkl CjL^j^I 2)klj .^LajJI <1_ lLlCJ 

<1 \ \ i/^iC. (J^l jl < jJ u La ^ lc A Jjjl I j a 

<UjLa_a JjlsLlC jkl ^lll kjLuakJI jljll ^ I Aj_la2La 
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2p> A \ ^jLlcVI ^JlGjjJI ^.1 A~G_CU^Ll A-1 ~S. 41 I j_& 

• 6 ^J-^ O'* l-DAC jj x w , n 24 

.^_o^_U ^lajULOj 4.C(3 j _<-*41 AiLa^G 2)I Lo^ 

^_4 I Aj tnl I ^J_> 1^ | Aj i ^ A) 6 AC AaC I Aj AAA 

^llj aLL I—$-Loj <^jIja 1I Jp—<-<41 a)jJlX_o Aj—L kj 

<lUJ.I A^j^J A A^ . 2)J) \ ci ) Lg ciju-u I 

6A^J <Jlol^ Sa^a^ ajI£ ijjti ^jjI 2004 ^Lc Science 

c jJ—4gL_u .^c^lll 


I ^ 4_ul jaJI 


2 jJ^ 4 &j 4_uIja1I 
<(J_oJl1I ^jC AjAAjj AAA ( j l jAajLuj 4^j_iJu La I . SljlAaJJ 
. aLj-uj JjC <L_oJ L Aj nJ AxC I Al ^jju l^Jij^^ 4^j a Vi j 
Pj-Au 2008 ^Lc (jLjjV-^LqAjJ^ 4^j—lL Aj-gIa Lo^ 
1 J ^J-O ^Ja I ^»_i_aJ ^jj^QJLO 4^) 4 Vi 

<JUK> l*_ 


4g aJjLl aa 


U 


u^J <f4 

Sac < IjljL <Al aj— ilc Loaxj <<Jjp S^jL^ j—jL^JI 

JAC (J-Llaj < IGaJ)_o L^Jj_i_uJ I^JLolC ^c_Jj_cuJl! < A>Ij-o 

4^^_ou Loi ^4 \\ \ KVI^ 4_j j_>j__i_oJI L^jjU^ 2 )_° 

(J-ojlII ^A jIj_culi_uVIj SLaJJI I 4 J l_\JlS AAA 4 ^ 

4S111I <Ajj1j .K> j—>J jLl1LI A S. tn (J—ukli 
4_>j£4 4jJ 4 jljI^_oI 4!L>A~ s w _II j <4A 

2) I jZ Ci \ I^Iac 4^J 4 Vi 11 <**< * G^^l J-11 

^jlusC JaL J 4 *Aj-*-oLj^KSL I qL" a I^Lujlq Jaju 
SI a! I (J \S> t Vil S AA»_o 4 ji jJLk Cj I j LuJu I O \ s 

■ [ 4 ^. // <5JJ) y/^Ai/] 4LpaJ| 

Dart ^jL-^c^I ^LI ojIj 4^j *t< LJL^. paS j 
(uJ^.4^ ^j-^4 4* nil 4^ j 4 nil) NeuroScience 

4 Jill 4_>4^ *tij-Q 6 A>A--v 4_>jJI SAC j— s^L jlj 

4^j 4 " 1 1 4jjJj 4_uJI Cj 1^) Lul^V I <4^^ I 4_o^_o 4^^L 

6-° ^jl^. ( jj)^ 4 A 4^jAo OaL A^j . (jJ)^ x 1A 

4 ~>k A ^Loocl^ ^^jj-4- 0 4 jlO 

I 4->jJij 4 4i 11 Cj 1^)Lll^V I ‘1 IJ gJ 

6AA c j-° 4_uLpJI (J—lS 4_U.jII Ajlj ^_bS ^—I 

4^»-cLjll L^SjjJI —a oljJ CjIjI— p22^l 

<^Jp .T> J[^Aj .Sj^IaII S3>II 4_»jJ^fl t j-° ^—Ju-£iS 
^aJIj A ^ ^ 4^j ^^ 4 jlclLsJI AjL^jVI j\4i^ jin ^J 

1 LS^ 


4^J-Aj J-oA-i 2)1^ LoAaC -4_4 

Jjl ^pJI 4AjjlaJI 2)1» : [j^JjLa aIj!^ (J_aL*_a 


Jti] LoaSc jj — J^>J\ 

\ 1 ds 4^jAu O— 

I 2)”° ^ Aj I^j_: 

.(^jLaj ^A- iiu ^1 (JIaS 


aDa 


Cj—^ 


“'o' 4^ 


|G LoAaC 4j 1 ^Slj-4-^al a 

-A_C £_Ju-i2»l ^JLi I AAlC I AJ - £ 

c^-Lc 2 ^ ^4j 4 ^j_JIj 


2S (j <4 jl1^ ^gjA-Cu c-jLuj A4 Llj ( LlSJJ 1 




(JxlJ 3 L-cuJI I AA jjAaI I 


4_SjlA- 


LoI_G J_o 


Drugs to Remember (*) 
.(>“>« H^^fl ^J^lll ^Jjpl ll (^) 

glutamate (Y) 



IAA 4 Ta i Lo j <Sj!^l jll ^2^1 L5 ^?“(_jxiLuj^I 

jJL^j_uS Sj-o (JjV ^-JlLS-uG 1 \ ~>k \ I s*i I LljI ^ ^ a 11 

^SJI 4jAj521I jJljJG ^A ^jj_(Jull oLa-WI 6AA ^JLJ» 

. ^IaIS 

Lf 2 ^- IA^. ^LajL JL* V j^^LJI 2)1 2>^ 

<Sj^l All 4 ji^AjJ <1 IIaA 4ji jJl £Ll4 2 )-° 2 )—^-°- u 


2)1 il <4 jlol1aJI AjLa^GJI 4_jJi (-uj 4 jlo ^ Ail jj 

2)>l^LJI L^_Ukj| ^jJI 2/22111 4jljul2»JI cjIjaLJI a 

l^ljil -CU i JkLJI Jlkill > 6'j^ll cH 

2)l^pA A^kI 2)1 <IaJj -4_u> Jj j -2)^x 11 2)-° 4 aJjl^-o 

j_ 4 (r41 41 ojl2o1 I Aj IajaJs I 4jl1c Ajj-pS AA 6j n a 

L^A_o <4jJ ^L2l 2 )lP^LJI 144^1 J) w 11 ^pJI 

2)-o ^jojjI ^kIxT^ L n->k 4 Jaa_II 2)l^p2JI A-ul^ .Sj^IaII 
2>c S2^lc aGI^ 4<Jax1I j_ic 4 ix 1 4-41 2)1^PaJ1 

.4_»Lla_» 2xP^LJI UacI 4jl.-~v.-^. 1 Aj*>\ (_xjpp ^.1 —<g| 
1 q \Ls ( 1 L» 4 , ..\ L 4 < v. I q *4 aL. | j | 1 * 1 * 4 1 » :< 1aJjl4_u> (J^aj ^ 

(■^JUU I I_J LuuA 1 ^JlLlJL4_4JL) V [ 4 &J ( ^JyJ-U I 4uil^1 

2)-o 4_»jJl jI^JIjI 2)1 <llL_<_u> jAAj j ((. 1 AjAaS jJ^I 
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Memories Are Made of This: How 
Memory Works in Humans and 
Animals. Rusiko Bourtchouladze. 
Columbia University Press, 2002. 

Towards Responsible Use of 
Cognitive-Enhancing Drugs by 
the Healthy. Henry Greely et al. in 
Nature , Vol. 456, pages 702-705; 
December 11,2008. 

The Molecular and Cellular 
Biology of Enhanced Cognition. 

Yong Seok Lee and Alcino J. Silva in 
Nature Reviews Neuroscience, Vol. 10, 
pages 126-140; February 2009. 

The Future of Psychopharma- 
cological Enhancements: 
Expectations and Policies. 

Maartje Schermer et al. in Neuro¬ 
ethics, Vol. 2, pages 75-87; July 2009. 


9002 rebotcO ,naciremA cfiitneicS 


^jJI oUsjll j A X\S . <L3jl_cO_a cGl i u*1*\ V 1 (j^Jj 

j-GG I4J j—2J 1 Ac . jjJ-^GJl ^G j—£ 

(Jjlj _uj ^_lc <dli $_3 j* 11 cljJ _ sJl _ a 

<J-^J jG <Jl 3 jJl 1 .I di 1 j J *3 11 IjjJCa 1 1 ^c-jluj-o e-ljJ 

«_jjlljjJl (J^l!L^.V SjJlG.^ 1 jLl^Afl <J—j-a ljj^.j_a 

pG GjJ J-c£j^fl ^^G J -&j <j_ojL&jJ| <4 J ^—3 <jGjJlII 


^IxJ (j\-ol > 111 ^ 11 J1 i A a *\ 1 w i tjj ^_3 6 jJjlaJ 
<J ^jl jaj Lojj Cjuj pG < ( ) (!^>—II jG-aJI 

(JjL^JI iJLGVI ^j) jGJ .cJjjAJJ SjLcG»_q 
I < Gj_&jJ1 jjI j jGJI cjI jj^-o Gj-cL ^_lc ^Gjlil 

(JJJ_cull <jJ ulaT j \C. iGjla di Dj * Vi 11 ^GjJLj J \T1 

^1 <jjJ ^1 j—^I ^j) ^jJl (J—D < I—^GlcGGo 

^1 <_>jjVI j—^. l jl <L^J—Gls cjjDgJI cGGI 

<juljj <jjJju_uJ 1 Jjljlul^fl jl G-s.1 Jjlj (Jua^jcuG pJ 
£_cAGcJ ((^ala G JC)) <j| jl _ jI JC (J-o-Do <j| _lc 

. <l3j_u£s pJciG DIj_c*=s (JG) ijGIjGJ 
4jjj 1 jlj—cuVI ^ £jkS jj o-GLoj ‘ J-^^J 

p tF n j^C <Jjj cull <Uloj 5A>J1 oljl jVI (jV GJjJ-'-c 

JU^O £_J-cuJJ ^_lc (J^jLcau Cj^J-cs 2 sI <JjJ^I Jjl Jj 

4jjJ^fl ^J 1 <J _cujJIj L^J j).A-cal 1 CjLoI JjjG _cuVl 

oljjUl ^ j—I 45 I JaAJL cJjj __»11 
Cephalon ^ j _cu jj j .^laUl 

O C ^-1 -S. J t -coil Ijji (J-lLlsI Jjll jIGaJ <jG-u^11 

as ^c_o —cuj FDA SjIjVI c>—° ^—Lc. 

L 5 ^ C 5 JJ j 6 i—CY—akj-oll 

6 -° c j>l^—u^j 

jJjljj ju cjlj^j * C/ 44aT t,I 4s_jc\y ^ 

. ^^iJl (L^ji ^IcGJI 

444 i_J^3J 1-0 ^j^JjjLcu 4^j__cL LcGj I cJJtGj Lo^) 
<_J1 jjGJ1 <-q j 5L-^J1 ^—l|j (jjGuVj jXi^ cjj-^ 
<(J_lLlS 1 J^l 1 (4 _ijj| 4 j^IjJ ^_»j^jl11j 1_ 

cjy-^ ^l j-sl^JI u[j u ^jli 

jl ^Jl&jJI j_^jGll <ji^JjlI Lol _ 4 _ijl&jJI CjIjJ _sJl 

_ .ULu^Vl j ^4 cGjLa J^jj ^jlc Sj£.l- 1 noil 

<Jl jj^fl ^ Iw i^yA - 1 £C_Lo <j 1 ci — G^G 

J JjGlJ ^JlII J ialAJ.1 _cull j 

^julcc^jlII ^1 jjJl GjjjlJ 1 ^Ij^- C)-o I4J 1 n^ 1 

■ .LggIjj ^-cuLcuVl F ' LjjlJ ^_J_cuJ ^;11 

GGjjjLu ^j-3 <^jhK i i( it .G> 

Near to Market (*) 
hayfever (^) 
narcoleptics (X) 


L«lj|j <Lo^_L^.| 

«Lj| Die 55 ^j_o»Jl C) o •—sjccAjj 

L&j!£jlj! ^jJI <_»jJ^fl ^CJLC^J ^jl £-3 JUJ V 

< jJ 1 jjjjjj 1J Ij^LGJl (Jla 1 ^ ID Ljucloj L^.lj|j 

yjs DLg <lLaUgg 1 1 (Ju 1_cu j D ^lj 

<<JJljL^. jFl C>° 4 jjJ^I < LuccuJ (jl iyS> f\ \ La 

<_ijJ^l 6J-& t iS^'s (jG ^t_aDJl C)^*\T 1 1 ^J1 ^jl_CUJ 

I ^ a a | al ^ \ | \ a*t^ | ^ \ 1^ . ^ I t 1 1 F ^ \ I <Lj_cu^-a ^ ^ I 

(jl jJ-21GjJ1 6GA (jl < l-JJA 2 JI dJljjl ^ 

^ _ J Al" 1 ^j_a _A^-a _ cu jJjjJ 1 jl jJj£.l_ CCLJ 

<j!Jl11 SjjlFlA 1 11 £cc^.j^l L^gU j <Sj^1jJ1 

.cGlIIG-O ^Dcu ^G Ifl ajG‘\ 1 IIJ jGcl i'n 

<<jjjjjGLll jjl_»1 jjJl _& D-° p- c -j-l 1 j 

Jj-SLD jJ^ iG ^ ^ 5 V jU^OJ <J jj^l ^Ljcc<£5 j_OJ_CUJ 

f-lj ^^Lc ^_ 3 ^jGG _CUJ DsjJlII jjl jjiil 4 _OlcI J 


ylkj[\ cJijGJl JD— jlu I ^j_a 6 ^JlC^ ^-oj I 
^jJl DjI jjJl oIj^ jll p^ <A j • [*7A </^ j<^i// 

<julc^£. (JjI jj cjlj GG jjJG <jjj I \ 11 £. cA-^G 

^jjJl cJ^IjGjccuII (jilj ^_3 Loj <CjDF^K ll jJl£. ^jG. 1 
(jxuJ <j| Vl^ £-Gl1! G11 1 ^ Ajjj 

(jxljJl JLGl cjLccul jj^.G l(oDj)flj .kGjll ^^iJl 
SjLj j£.l —cuj c/Gj^gJI (jl C/-AjjJ 1 ^—Lc 

.6lGG^l 4j^.jJ 

4jjJ^ 1 Ch® SjUj -cull ^yujjJl (^JjJ 

^LjjI ^J1 cGjGJl cjVl_^^LxJ DjjjIg *g ^ _ill 

SJ cu (jG^fl <J^1 jjVl - cull ^_3 l<AG j lsIGc 

(jGiljlLsl <(j—tJl ^^;F11 ^jViII <jl^.Lco1I 

jJl£. <aGL^ jl — jG JGjlo P^-rG ^ <JjJ^fl 6j A (jl 

L^jLs <^GDJ1 j J 3 IL 6 Jj-a^i. cGD 1j[j • 4 — 1 G a 

Dggjj (Ds-aDJI (jjll ^J1 L^Gj^Lj jjG— cu 
<D-»lj -B .P> (Jj) 3 \j -»JjGGJ1 Ijfi 3 I 21 jll jl 

1 \\ ajJ<Jt_aLj*J c_jLccaC^fl ^clc CjLG^IG. 1 jlu culj 

<C 1 lxS~ 1 11 (Jl-^_a ^G (jjlaL»Jl -i :[<-GlLaJjjJl 

cjIjjGJJ 4 —jjGII <jjj^fl j^cl £-1— 2 G (jl a —GljjJl 

Jj^^fl ^jVjJ-ciJl j_cGujG cull w^ \ cu < Ll3jJl11 

. CjDj*2I ( yA CiGj ( 51 ^jG j^Ua^fl L5 -lc Lajjlo 

>jJ ‘La.jis Ju cijiii 

i^l (jl jj^-aj D jjGj 

<jGjJlII CjI jJ 3 11 
tcjljjGJl 6 J-A (juLcul J£_Gu I Gjjjj^cJ 1 CjLlLoJlII 
0^1 ol VDL^kJI D^LGI OGlcJjlU LccGj_a 
jjVDk. <gJU 1 ( jju_uJl ^Jl (J-uoj ^jlII j^fl SjjjjJI 
jj <<jl3jjl 1I cjljjGll jjFljF < AVI j cGjGJI 

(4 \ \ 11 <GjlFjJI ^G jJJlolsJI j t<~\ Gil (j_a JftnT V 


SjjA-a 4 jj JI (—31 

L5 Jj-^=Gill cJ—^>, jJl g 
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2 U€Hoam 


2/1 (jl jjjUI 26 ALAI 
2010 /j^ 


f^\ 


w >UaJI 4 




ti/A> J y/ ^_15c/o > Sj^alJ! (J t£ ( i ytLujJI lZ> Lla jao 

.^U t ^ III Litt uj ^a^a// eJ Ll^SlC y/ ^ /<1 tc.^2 .jxil// & Zacs’ y/j 



J_jc] IjtlcaA (jXljJ JJ^GlILj _CU ^1 AjJ^J ^.A-*-S 

j-C ^Jl£.J .^LoSjuJI l_£-t_aJ^La d.c^J AjjLLkJ ft \ 

.<juJ j)^» j_c ^cjJI (^k ‘(j-^lj-k^l I a_a lUA»_> JjaII 
AcLcuj 4AjloSJI 1 (g t II i^LfU ^_Aj 4 _sIa- 2>JI Slj-ll &A-Aj 

eJjc ^.1 J- 2 cJ j-JA-Al-call jlLojlAI 4_u^jj l5 _L I-<aS_sl 

. 1~> u AlLs <j_ <_ujlojj> c-L ca-> 1 ft~n^ < l^_c_uOi j-c 

^-ALlIjI (J—S c L^_i j-iA-Al-call J^sA-^J jlj I ft Kj 

CjAC j < j__eal I <Jua2ij I ^ lc- 4jlAkft dJ I j AI A jJ 

<jai-t ■ i I 1 3 t ^ (J-ejiAl * '4 aSa_ caJ I , 1 < PC 

•UL^U ojaakll £jkcu 

<Sj-JL*_ekl <(4 jl»LcA)) A-*_s <ju_uaojj> Sj-Jj-J (Jl^L jj 
4 * < AJ -4 J_aLcu.11 'a-vU'j ( ^s<ll <_oj) U \ a II 

jl < ^ U r^i* II cALiSjJI ^_a_cuJ 4 _jlcLcA SjJj-JL _cuJ 

4 \ \ r. <_oj)U\ a 4_>I ' <<I j_ojJI £_ft LjcLj 

kj_eaJ (jailSj 4 _>L^Ji -euVI) <J_ta=j|J_J_o j-Ljal 

d)LsJJccOjJI I_oil^J . ^4_LcoJI d-)l A d)l_JJ) n^»» II 

(J-aaslJ_Lo * j 4 ^ VL*A ^LaLcJ (J- aL^JLj 

1 ^ 4 ^ a j(_S S_)Leul I i i I ^ lc. ^ lc. l^-Sl \ 

(JaaslJ_ill j-LaJ>l . joJuJI jJJ ^S La 

cJjj-*j jIjj jl <_>L-vji cul a § \*\ 11 oljj) u^» II jJk; 

. (i) jjjiuiJI JJU I 4 JU 

jab C_SJl£II -LiJsl i jJ -<<JI_ 2 >JI 6 j ^ 

<j| <(j_caJLOjJi> ^cIsljj .j_a^.yi_i ^1 <All (jlj_cajJI 

-cu <^lJaa^y I ^ n»^ J-*_s <<_uIj (j-a ^3^" --^ , 

^ t <1 \ i. nj . ^j->J-&Lcall ^Jl <J^Jccall CjljJ) II 

_Jjj frlj ( 5jj) 1 o iJ_!j 

c_jL» Vi 1 <<_uHll ^—sj .Sij_ll 

O nil l-^llca^ SI jll £j£. ^JLLjj <^'j_call <JuaSj I 

jLi la^Jj_ll^ l=tJj_cu 4 U . ,.l^_coJU 

Lcul Igu UlcLo j «j_=>_ lu >) <olK Jjj .Magic and the Brain (*) 

^jlc. (_J-^II ^ » nil c_jl»J^I ( _ s -lc. 4 JUII 6J-4 JjJ 

.^•jLuulII 

retinal neurons (^) 
neural adaptation (Y) 
stimulus (r) 
afterdischarge (t) 

■irfjUJl Jb3 ^ pyivi t^i > i^yu 11 h^J t afterimage ( 0 ) 

Gd^ 1 ) 


<dl r^Lo .L .S> _ <^Si* < MjLa .s> 


^ LcuJI 6uiC Lca^ ^ lc ^" ^_cal I (- Ij). I JscLcuJ 
S SC -Leal 1 6 j) * < ^—> 11 <i_!UI ^ LAjJI L^-coJ^Lqu 

call _ clco _o 4_11 S^l—J lo 

^>-^11 j^l-caJI ( j\a^ ^ -aj . -cldl ^1 

(jiiLijyi L^-iLci (jjJ J-OS-J—CU <u I <^UJ—ccaju> 

^cAJ£.IL^ c_slj-U| (jjJJ^I-call dJ- 1 13 .j ^^^1 


Sljil dl—lS U 

^-LcOU . *c£JiJJl£. CjL k_cu ^ lc. ^^ 

(J_l2 J ±A*d (■ I JuaSy I ^ <^UJ-cu_OJJ> 

c_jjl_LjLJJ ^jj HI J ^ 1 ^ \ ^l—> A AJJLO I_ j£. 

.jlj_a^.VI (J_Q £*l J_a| 6AC. Leal I 

(JLoAji_euL ^jljjyi ^-1 !<ls.^j <cJlS 

^jl_Aj| La kjuaSJlj ^j-c a l I f- Ij) ts~> I 

cal, I «_d lax Ale j_2k.l_call ^ 4 4 t A-A Leal I 

.. hj "i ij S^_L»_ckl <GulcA _a 4 c^.LujI I_sAao 

4 K^ l^jl <LLau—uu c_j j)l « <4 ^ aUa U.jl cli 

^jl dljlc .4 —jaJ (J-cjcsIl £^jJI ij-z 4 

U-° L5^f^ LS^i < '— OJ^ ^I j—k 

(Jj^j 4c^-qLcu adlLA3 (_j_a j . j ^^^1 < L^_o, - ua. 

Ajjlj J (^Lw n^kll 4uACLca^ ^Jl ^jc^.1 Sj-o aIaLlIjI 

.klllll 4 jlCAScJ IaIaJUi -cul oULejsVI (J-»A-U 

cal I jC^AJlJ ^ci 4_uLi f -\JaaSyi 0^*1^ <4_iA-LJ 

AA La (jiajLjl .^alajJI ^Jsl_cu _eu_a 

<^gj J-ua.njl> . J_a^y I ^jJJI jljLA l^Lu Qj \ 

. AjA^c t j-o 1 ^ U ^ AA ^jk*JI 

J> (J-lA ^-o LAj_i euAuJ 4—CAkll - J&s 

4j_C ^ II ^_jiJ_caAJJ Laics I ^klll) <^j_uilfljJ 

t j_o -2c-S LI I-^ S AC Ls -euA-2c l^l jAl 4—^^llol 

_ ^AAil_call 4Jt_aAI ^A 4_u_c^»JI CjIjJj-Ji _call 

(jdc^jL^J.1 _ I—(£jJI dlljA^fl a!—1a 1~i aa 

SAjIa ^j-a <J U 6jAA 6j_sAAu _ gjl I j\ U s 

. 4 \j *" ^aJ . 4 C- \ 11 j _su ji 4 \ q \*C dial I . IjJ <1_cole 

L^_jLL cuAj J ^j-SA-Al_coal! 4 jA eLcao < ( j-caJLOJJ> 

, ft , * At 111 / ua_uV I 



L aL 


^^l^laVI (^JJ 4_aK (jkj jjjA c j-o ^ - > jA 


kL^LkuA LLa 

^jjSJI ~ -s. \‘\ La LjJLc ■ 
^isLSJI 4 _cjc^jJLi 4_ij^axJI 
ajldljcb JJ j j <L5 iiaLJ| 

(j-fc I j-lxj J-sjjALcuXI j»LsAAI 
^11 (^>JI) >aJI 

.4xjjSJI ^LjsA 

cjlancVI g-L-ilc { ja^ lLs ■ 
pAjuJ ;4_sj^xcaJI V/4JI 

CjLcuIjAJ L^xLuicS.1 4 i<a << 

j-ii, j^S-caJI (j-4 aiiljoJI 

S jJjaaJL 4 -l1aXI 
.JjIaUI £AljJI 

jl ^LojJI j-jjoaIII ^ia-» ■ 
K< I’m ^UaJI (JiaLlo j-ijui 
JMjS. 4oc 2»LS 5 
.4_iIjaaatil) ^JjSJI j_j 4 _loXj 

sliiVt iLuj jjj^a 
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<J^> j|j_a.LcoJI 

4_> JJ-laUl dc. s\u 4Jii^_a 4-X-u.o 

«((jLxuXL j.x4>Ai ^Jl Sj-u-aJI ^-xK<L'i)) 
,^-ca.u V LlAj Jljj V 4-£^ 
d<-v, A <jjj>^ jLxuXI <(jj> Jjudo) 
cJulSLi .(jxtij <Lo| j 4 rtluMi nil 

^ j_a»cuJI JjL-uJ ^jL^xVI ^U-U. 

1 (j \ \ \ j-G (OjL^UI j-G GJdXiG £l JOl 
£LgjJI 4_> I T n I 4 \<h << ^j3 CjLujIjJ 
£_lgco <KflTirt jj_b ^111 (JalxiuL^U 
.^1 jJb 4JuL_aJI Lb I j_ib. 


LqjlS <4_<_Ajji_G <kcJ (J^ ^_a 

cj^b 6^ 

j I ^j_g Sj-i^-G c_i- i^l^-J (JLoJLj- ujL Lujo^» I jjfc 

4_i J _ i ^ij (4 — jjk 4—±ij-o 

<LjL CjI^LlCj CjI^L^wAII ^ 4 , ^,1 CjI j-JdG j ( LI^_g j) 

(O-J-SJJlII <1=s j) w A g ^1 j) < AVI ^_3 oLo^-2kJij <-L>j_o 

&j-ft-ro I j ^-XuaJI 4_>j_co oljJl J JgJI 4_Lk Sjj-X_oo j 

. (c_i£.Vol11^ 4_*^_u1^cog 

CjI j j ^—$-Cdio <Lx -n ^—3 Sljl j — j^I J—xJ 
old^.V 4_oLIa1I ^ —& l_j-jI j-2>JI J J — xj lg (JLoju — col 
4 \J , S~> \\ I ^ 4_l3j_X_1 I *1 L&J V1 4_J I cO-ILj J . 4jl3j_X_G Lfc^ I 

(jxil-cuc^.VI 4-xJoS I (jLx-cAo 1 0(3 b K <jl 4^-iA-VJ 

4_lSj_x_II *iL&jVI <dllj £-a,j .^JUalaJI ^Jsl jJL 

\ 4 \ 1 11 -n. 4 9 \ »L | d <**< 1 a \ I I ^ \ \ 4j ^ < >■> * I 1 c 

U-a —•-** ^5-^ 

.4juljlooJI o LLLLlLcoVI^ S^lbJI^ 6l_LljVI (J-JCG 4_JLc 


The New Science of Neuromagic (*) 
(jjjdabJI) .gjI j-a ^1 g^1 ._JjJ ^to manipulate (^) 


4 m!I 4 \ aA^ 1 <^ * (^ 5 ^^ 4_>Jj_o < 

. I 6 ^j-g Sf- L^.)fl jLg 


(^-1^- (jlb^-l_ <-uj ^jlj ->J (j^Lalc d1_lljui 

^j l \ 1 1 1 Q 1 1 1 *n. > \ 0 \r. 1 , ^.VI ^j)A1 1 « . <£.jlAJI 

^j^cTw V ^ nx^ll (j\^S <ljjj—co Lcj)A 1 1 ) 
(jib colLIIj 4-X.jj 1 11 11 CjI^j-^JI 4 »jj (j_a 


U* U^J 

4_lS ^jLco (j _0 d-clAj I jl 4_oa£j CtSjll Id-A (J^l 

< 1 a |g \ \ loj . Sf- Lc<aV I (JjlLs J I 4_xJa I -CO ^j. l l G -c o -1 I 

4 lx -S. JJLJ VI «UAaAtJI <Jl£.jA. < ( j I O^OJ-J> olj^J ^.dc 
Log ;Lbj_G 1 ^ q V\l Ls 4 _Ll^>JI ^ji (jjjaLxo Liill 
J-&L-ull Jjlj jl _ 4jlSjJCg 4jlLcAsI 4jl1=lX_» 
. ^jlSJj V-d-L ^^.IjJLlS 4-C_bo 


(* 


oL^^VI 


OJLG^_1> 4 L-v ^ 

.^c^Jlj 6LliVI —a ‘*LS —^ 
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( \JS*1J fl judJ jAl 


CjljJl ^JLoAjl _<a>Li L-jl ^C.j\ (.[ ole (J_oLij 

oljLl^l ^ iox^aj 4 jlAjlS ^Jjlj j_o j^-oli 1 ^-3 <j -v t nil 
4jJl_a_3 jj^l 4_ij 4_LSj_a_o ^.l_Aj I f- LJallj <llJLo JoJu I 

.^jJIj aL^uU <s u s* * \\ U u^Ji\ ai J K u .'i 

CiL-uljJ -k 10 (*Vi J &J^ t_uJl_<_u| ^LuLi j^v o sj 

tt)| £_o JaAS (JxljJ 4 V^l o o Cil^jJ-oJJ <1- IjLlLaI 

(_£jjj JJ aj-JL-uVl 6j^_3 <&LiljVI ^J-iJ_(OJj <>L^j| 

^_t^ 2 >j_l 4 jl^.V_Cj 4 tVi "i (J_il-coj 1 -ui_l| 

&LlUiVI jjC <JJLo _ 4_i£.jl <jLSj_a_o ^jkiLal j_o jj*\ xVi \ 

0) ADHD iiiLj ,jc. (^.lill 

j-o_i l_AjJ ^ ^ ^ A 3 1 G *V I jja_o ^ ^ il I Jajj t_ j 1 jk * ^ I ^ 

Lfl-O I J ~S."\ t I tV J ^k ( dll l_JJl1L_u) £- ( Aj jkoJJ . LgJllol J 

l 5 _L. ljj£j-* ^ ^^j-ll ««—c.jU^o» 

cj Liij-c.UI coLvi j<a. ^-3 (^gLaV-c- j_o jj^i < Lcl^_1I 

-a' 




: f kJI ^lk 


^Ll^' 


.<ajlJI ^-3 Lslj 

, I 6j Ai tnl I J_oJLJl _i_u_>J 

ljUo ^ ^UVaU ( Vbli 


jklk-ll <JL^k JJlILs ■ 4 n f.lj _ ^.1 je j_iJ_Al _ (jail 

, j^ ,“11 4aa^LoJI 4_a_UI :"'l -v 1U , ^« a JLaxj-t-o1 1 
((<jLij_klI )) jC, 1 JJJLJ ((<L^JUl 11 I )) jaG j-lJALi-all 6 Lilli 
j-1 j '» W ii^ ( \ \ 3L0( s~) JJj . <Lo-JlJlJl 1I 6j-A ^IjJ SjeLuall 
i ^^-SjALXlJ I ^jjU S_lll j\ 1 C O 01 ^k 1 K t 11 _S_J 

.(( ( ^^jisLj)) j (( (r) (^j_Ails)) 1J ^ULkJI <1 

J^.1_call jlcl |jl Lj_&lk ^klkJl <JO^Jl11 J _ki 

<blkj Lo_>j _ «lLjj_LJI J)£. (j-iJJ^l-(Jail ( ^->J.-vj 6L^JI 

J n *( i . j f-^juu (^- 1 | lA \ 11 Jj-j J-^Ljall 

«Gj£.l _(-IJLA A. \ U < 11 <^J J_cjjlo ^j> a.. 4 1 a \\r. .Jlill 

. 1_A(JJJlsJI <L^kj ^(Al <AjIjJI 

< « Lr iyji)) ^—uikJi «ll^.jjJi l-jjJ— coi ki 

1 < A ^ I LjlA J ^.1 _<-uJlj f La2)^flL£. jJi^ I (J_iLillj 

<^kL^ Cx$^ ‘A _kjkJI Jj_c 1 J \» \ (jJ_(illI SjJJ 

< ( j_»JJ^l-(Jail ^jl £_oJ .^-kjL^VJ «U^JJ Sjl-C.| 

^Jjklj Ai (^JlLsLJI _ULkJI < 4 _L^kJJ lII j_l 1 G 

A^-> I VI 4 -C. Jukll f-1^3 6^JLJ_i_all <L^j^kJ| ^J| S^jJuIjlq 

. jVkVl L5 _k I4J cl>J 

( ^jjlM ol <^c Vl p-k SjGla_jj 

^_a_(_UJ Lo .^ikLJI ^JalkJI AjlajjJI (j_o <(J^V 1 

l_sV- 1^.I <k-s.V-Q ^_a ( _jajLlJ 1 —Laj / j 1 ml 11 ^ nc 

Jjjki . LLilaj Aak LfluC i.ti^ Lo f-^j _Ju 

<Lo^LaJI <Gj \ C\ ^ J—^ jl LslSjao j_lj_jljJI 

( Til l In \ 1 L> < 0 ^k' > k.V-> V J-ALi-all ^_A 

<jjl-Lo ^|j^a| J_a 1 -coil I (dLlj (j-o Vj-J .<k-^J <_>l 

Fooling Mind Or Eye? (*) 
Cognitive Illusions (**) 
attention - deficit hyperactivity disorder (^) 
misdirection (r) 
overt (r) 
covert (i) 
cognitive neuroscience ( 0 ) 
change blindness (*;) 



3La_inil 4 _ajULs ^—>-\ ViJI oLaiild $ 
—jj_JJI jl —\\ \ \ (j it I II) Enigma 
Lola LI Lai Lola I 6ia) La LJli. << jULJ .l> 
4Sj \ (ilit,I olii^JI ^_ ljLij_a 

C5^ 3^-) 

S j^ixJI j' xJI J—A 

jkj jl —If dJj (^lt 4 JjVI O-JjL-aj j-iJ 
jl 2008/10 j4-dA\ ^ jLJJjJU 

t4->Ol^ljj-iLi j-jauj 4 -la A jJI 4Sj_^JI 
54-»jljlV 3-u-it CjI^j-^ 

jodl jljJl 4ij-X^j .irf'-n Cxj-xj JM—a 

j—ai j.^>—uJI ^1 —ojJIj 
j-a—idull A^i JMjLLoxiI jK />! 

.ojL^fcVI ( aU. <L>ijLLial 


J jjggij. All I Sj ^k 1 ( 111 (jkoJULS 

Lo <juuk ^.jlLj I j) la -s. ^ jl j_o <Cj 1 jjVI dlL 

^ LkjV 1 j 1 ^^ Li _ (^J \ ^ \ 1111 1 1 I 1^-G I £ 21^1 

.CjJ^a 11 J-i.-v.jJl j \ in<i*\ll jA j -v 1 dll jLi 

jLJJLi (_a 1 ^C.j\ -k If. jjAALJI IJ_> J—Jj 

j_o j .<jj_a_llj aLuljVI kljJ Sj -v 1 iilL 

( jlaJVI i_jj-A * 1 1 1 V1 p. 1C. i_jj-A j_iLi_i J^jll 


jl_ u^lcVI A ole , 


jl .4-1 i 


<J|-cuLujVI jGl^jJl J <(_ 1 1 i^C-Vlj ^LojJI J-o£. 

I—(_oll J-ij-i <4—i_ 2 j_a_ll l_ 2 —jlkjll 

<diJj ^_o j .^-Sj-a-Ll t_^a (All jklj-o (JV-sLLujI l-iIcVI 
1 ^ l^v o 1 OJL? - ^ Aj -y 1 ( 111 l_Ajjk l-J-sJLcuVLs 

I - t_ 11 (^ 1 C. VI p 1 o 1 c. JjlS (_)■& Ci-oJa> *' “I I jl - 1 < A \ i 

4.a_(.gj-o Lo_ijj 4_Loko <jlj£.VI j w 11 ^^-Lc Ajjk jj^j 
.n^kll (JLojlLojVI JjlS Sj-^--vVl 

jj|j_L> £ _o ^kladJI ^Jl (J_il l-j 1 (^iC.Vl -k la q 

4oa<ljJ ^J1 4 1 n Vi j~«k Kill ^lajakLi dll jj j ^ 1 dll 
Sj_o (JjV 1_ Ijulo CjVL-vJI _a_> ^_a _ 4_iolc 

SjjAllI oL-uljjJli .^LojJl jjljkll 6 j-A (J-OJLJ 

^ LS-^- 

I -k 1c. ^S 4 Jj 1 to) Cj 1_(oj IjJ j_o _ -kjla_o j_A 

glfl l-ijj .aLlIjVIj 4_2j_a_ll ^llio j_C _ ^jlij Vill 
Lo j_ij_aj Jj-a-1 ^jkl 4oo)ljJ I jll ijjk JJ 

(J ^a 1 IJ^ IJLLljI jklj j_o I Jjl-v jj_a_o jA 

ol ole. jkoJLi jl .CjLujIjjJI dlt j_o J-io^aIIj ko-AVl 

1 j)la -v 1 j| j ^k mil jjljk ^jl_ ojIjJ_> l-j! i^C-Vl 

1 j ^^J o- uJI -(OJ I £_o UfG j— | - cajj I 

J^*iaj <4 _<JlA-vJ 1 .4_<asLjJI 4-LolaJl ^_ojj|j_cV 

^Aj-aJ.1 <_ 1 1 j ^1 c.V1 ^jVi 1 jl jkoJJ j_o jl^ 4j| 

6 j -s. 11111 jlka I jja^LJI j_ji— oj jJ I 4 Aj-^-> 
6 j-a- ojlII dl \"\ oj JJ (-kjoJI j jk-i-o j_oj 

. gjl ,^C.V1 ^1 ole jjlj La Li ill Lc j_k 


1 

Oj^kidll jj jL ajLa^e^l I ole. (jxjJj 
jjiLj LoaSj (<UlAj oVj JVJlL-uI 


j 1 1 a ”l 11 ^-OA ■ 


lj.Jda*i ^jJ^ JaLolq jkLi V 
. joAj jliaAil (JjLk. J g ( t(Q 

jvk^a ja JuLWI jjJ J-G :JLLo 


- I ( » T< I JaLolq jjj-l V 
.^Jilll JLoo ^ 

(jjjjjLo_> jAodu Lo.jLi V :JHo 

• M L5^ J^J jLljL^- 

pU3jVl ■ 

(JOt-o pLs-ul «_iLuoil JaLiolc jouli 

.f-lAJoVI IJA j-'V-i ^aJ <11 £_o 

IaUIII Ojj_iao (j^vo-du JaA.jL> V :JLlo 

0 » 

4l| jLo. ((JjGa.1 Lga Jjjlcul j2 Lg-ll 

■ <1 J> \"\ (((11 OjJ-aoJI <LloOlSJ 1_Mill ^^_JL) 

. [43 <L^LuJ! JAjuj/ jJaji I 

J-3 io Lid JI ■ 

jlo djjLoJ uxlu 4lL^j jJoj CjjLa 
. JL^L li \ j-o 


j-^JaaS <oLaoa_> j-a.L_o jjJ-» :JLLo 


• 1 _I 
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ts^] 


'SdIjlddl Of-\ jd ,jA 1 *♦♦ * 


http://sprott.physics.wisc. £_c9^X1 ck* lS —lc j—^1 

<ESP SLa_coXI 4_laj^Kka L111 jlaj_ouLi 4ki j-dlxjj edu/pickover/esp.html 
<1 j_lL 1 .%98 4dd_» djl—cikV 4^_i^coJI 4 ^.iVJL> £■j)tV\.ll ^ihTi—<d 
. L*jSJu j oLul Oj-oJI c^xill ^1 j^1 (j*a Sd^.1 j 


^Ld ^1 jLSLdVI S&\ jkJ 4—dLUl 4->j. VIJI ^-jQj ^ 


‘£5 


^jlxJI ^_k 3 i n i fill .^x'iS-LI j_idjJI ck—IJXI] <.C> L_^_i 

£L£l^4 JbLjj-ai idjAljuL-cxj 4—La-o Jjj ^ - A d—cl j-kJ S'[Csl—cdLsjJI j 
5 ,j \ ^ .a a -k ,, ■ \ 4_i j^j i jl <lk& 4 _Lac HVva i (^jJI <jd^5d> jl i"\kV 







<L&j^dlkcu ddl jSjJsl j-3 4j| j-t-LUJ LfL^J . Jlx O^uAJ l^-Acul JJj 

.45 4^du-oJ| ^1 Jsjdl .<>L»j1 jJsu-aJI ^ jj-udl (^Jj^l £jk| J £ck 




<t 11,//^J !x //L) <y ^ ^j^LaJU 
j-tjj . <L ^^j"^'' c dij^u 
f.jUI ^-lLLo <(^jjjS-j.uuujLa> 
<idjj£La> j->j->j ,4tj >s~. til <l11 1/ 

< /n </%f / / / i A_^ A t < J / / HA /I 

(r) J,<jLJI 


^Jkkl ‘dUl ^—lc f-Lul .(jjjk.1 (j\—ficV 

(jxU^Loj JUJ 4lk^.jLa ^k (jjJ_Al-dll JdC i.Q < A) 

^kijJJ <jlk <j[ <-AA-lll Jj— la jhj^C 

l-j j < A i jjSsj L-t*-lll 1 Aba die. Sj i^.j Cdlj-la J^Lk 

jl <xlalka ^J| SjJj_iks (dilllA .^!6 jJ _ua 

<Lcl^_o CjJ Vu t ill JjLs <j_uGJ 1 I JJfc olda.1 (J^-l (j-o ,4Ji 

^jjjJku -ulll ^ jJLlkJl liLbul dxll 

.6d^a.j ^J| l^iLadJ ^aJ dLlj ^Lij^iJl ^J| Sj-djLus 


qudl £|J 

^UJI ^jlU ^U1 S^JI 

^aJjJLJ \ i s^T\ 11 | 1-lkl 1 J<; I Vi 11 ^Jl^)ia I 

4 \ \ , ^9 II o!-!l1V1 < Ul£.J ^ '1 , 

Idlj .^"LadJl (j- 0 ^C-dk. ^jJI 4_i£.LojJlj 

fj^-cull <julsJ1 4£.1j_jJ 1 _<_u L-iLt-aC.^1 (pLolIc. 

^JlII 4jlSj-S-11 CjIjJj u nil CjLjlC^_ 2 ^ nlfc (jr\JL. JllS 

** ^ 
.oLc-Ij-aJI dit 1 ^ \i\ . 

(j;--laLkjl <-^Ijd Jjl o\ 


<^j-& .G> jii VJI U ^ x^alkll (JjlS a 2005 

< jh\2 .w .B> j [1 j-JlKbl ^ Durham <_ ju>L 

jU .[IdlJjk_col ^ Dundee 4_ jl*L 

^J-&Lulll Cjlkj-adJ CjI _coLti 


Can You Keep Us From Reading Your Mind? (*) 
Tricking the Eye or Tricking the Brain? (**) 
inattentional blindness (^) 
“Windows on the Mind,” by Susana Martinez - Conde :(r) 
- Stephen L. Macknik; Scientific American, August 2007 


. 4jjda- (JjlS 4_llaJI ^_a j^ulAjlII Ojda- dJU 4_llaJl 

^Jl 4^.1^. *2 4 j| Sdd_Aj_a CjI_<_<j 1 jd diui dkl 

• j j janll —oC dddawa Cdlj—j j 3M11 4—id 

i 4_»_aljdJl dd^->d \‘Q1 _jl^.4 

1 dl 4— lk^.!^_o (^jjd (j—° J- 

—SjJa (JlLa ^-11 VmI ^1-LxAjI 

ltH o-° ^ 4 


1 L5-D-° 


Sj—Is J^lk. d 
4kj^a. jl C/-^- 

j 

4ijJ J) \ \3LJ Ac.dk.)) A)J» 1, 1 ^_»d-idJlj . d^ —dll 

^j-o] < ( j-aj-»lJ .R> ^)^-l t-<jJl ^ cudjJl ^JIaJJ ((c_aaJ 

<Z jjjllkll ^_oljd Jllo [1 ^iKjL> Hertfordshire 4*_aU. 

jll CkjJLiVl ^ lc jiJJLO JJd-ldJl I d-A J 

. [www.youtube.com/watch?v=voAntzB7EwE] 
^ ^ - l^j ^ A jlll < c >j^J > (^J 

La 4-lkv^La ^ S dd)l - tti 11 ^_Lkj _ 6d— Al - dll 

.Sj_calkJl (j_C 1 d J * s (jlj-1^1 c/2d—k (j_a i* 


4ijj (jL>^ J—4c.dk» (jl j^klL) j—-idaJI L>-°J 

j Mill jad A) t id V L$_a _col L5"^" ((1 * 111 

. 1 Ad^ala 

j-ddll (j-£- > ^hkj<l f* (<tl| ^.OiXJI La| 

L)-a jialaj ^JlaJl j lalll 4jjlka Ihi*)) V <1—(^k 

<^_d 4laa.!iLa ^k ^jxillll ^kkj <4kjkaJl ^kd .SjkldJl 

.^_aLa| 6j Mil-La J-&J 4lalkj (jl cj^lk ^k^JLa j^lC 

L%cojlk Vila <jlao_co J .D> (jxklll ^aJlc ^jJd.1 dij 

^1^)C^.I ,jj d-& Lcu.a ^_1| <j \ a \ _co> L-Ha did .£^Jl 11 Id^J 

4lco 6 j!^ ^JlcV 4_j jlj j^-a ((^jk)) ^io ^jJI cdljll dldAJ 
4ojlj ^Jl Id) j_> j_ao jdjfclaka la_dd ^^ \ u Ajkll j_ij-ak 
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w £ljiJI ja lajia aiauia >_4 yS 



pllafc jj-a ^1 oj-xJj (j-a <4-»ja J^llaa ^ ^1 j)-a jjaa LaS L^ajGa 

Ja\tx”tij .4aJja 4jJa^ib laxaa ^gJijJLa ^Jj L^aaj_a g-LA4J) j_a jl tCijliaj 


al JilL j^aALujltJ laaa ^Ul a u-v 1 11 aa£^ 
oaa ^ aU-aa a£-b3 jj <G1 ^ 

j_a Ck-oJI ^K'4JI j_a L-ha- 1 j_i ^.IaiJI 
(jiLfiaa 43j-a ^J Saal J 4*ia ^<11 aaa 
4jda3 11 ^oaa j! j£aa V «laV *jaaAL-uXI 
.(^IaJI oaa ^ a^aj 


jlj_>! jlj-almL aaaa 4al <4.<ia.4aJl 

. i ^«<<<3*» aiUI 3 <u<s 


Olj_aV jaJI 4iua ^^lx j ^bLaJI 4_a_a^JLl! l5 Jx <j_La> j_aL_u_!l J^JLa 
j-aJ .4ai£ j_a JS Ji^ia £Jo3 Cuai ^liaaLa <:j_la> 1 juu .«Jaaaa jaLa» i^-au-t-i-a 


^.Ia JI oJa J ^ aj-usa ^OAJ d^ia^L j 
•C^j i <i < II oaa (jfc <L»aa&LujA olaaal J^-a_> 
<jJaJI Lga akuaa j^aJI ^j-u.lJ1 oaa jXJj 
.j^J| LgJua ^^a ^1 ^A 


<JLa jJaJI jl £o<oja jl aaa <<j_La> laoa 

(3 j'l dkA ^- 1 j* 


•Jfjj. L_$jV 

6 laaa VI 

<^£ill Sj^JI £J3j_o ^Jl <UlUlj 6 j j i s j^aJJfcL 
^JlII Sjl^JI 4^ja2>J 4 < <~s.~< t nl I qL j) w^a 11 jj .4a 



ur 3 




jjL^ U^>* 

4_cuLoa. ola^a < ^LajJI j)_o 4 ^ ^ »11 ^ULllI 

SLaj-ll jrGi^j^aJI j^-o l J^ Caal^ I jLa .4_L4a.4.a 4^j_aJ 


■,1k. 


4jlAjl4.^ 


(4^al_ULLO < 1 4 4 < /sf I ** I t^_i_ 

L»xl j jJI (J_iiaa Laj_C ( jj ^a VI ^alaJI _oX 

. jjaJjftl <tioil Ija L£ <■ 1 

6j^-ll (jLa 4 \ t AjAJl < JaV> j j!^> ^ t Aj jjaJ 

. ( 1 Ajj ul 3^ ^ L—cL^lllI 

d^alo ^ alfllkl JJbl_(Julli 


ijluia jljlal ^-Ic jlla ^-Sa ^L^aJI 4_»_2j_o ^jl 
Loal^j ‘^XjuLaJI 4 _x_2j_o j^-o Jjlj I 4_aL_u_o ^_Lc j 
^lll 4^j_aJ| j^o !r) Wjl Mil 4_> LiHll jll 

.^JaS ^ya p 1 ay 1 1 L$_a j_o 


( ^jlktl SjL^j ^ jxSl oIjjI 

^JaaJI (JajG Sjl_cl Lite _(Jail <JjLaa 

Jaui j _ (j-aj-xJI (J^La jaJaa L ILj -s. 111 II 

(J_(JulSij 4xjjaJI J_^l_(Jail (JjL^> I *K <(^llj (J^ 

How To Pull Coins Out of Thin Air? (*) 
More Tools of the Trickery Trade (**) 
vanishing-ball illusion (i) 
representational momentum (r) 
extrapolated (r) 


Jjuaa ^1-(Gaal Ijaal «_o (^Lll) <^j—^.L 

.6JaL C.v-'aa L^JsL-ouL «^XjL aa» —cu 

jLi^j oaa_cu IjJ L J lo^iljj&l J_al 

IjjLaa ^aJ ^Jil J—A 4x.J_aJI dJljjl^ (jaJJ^I-(Jail 

Ca^>JI ^aaa^all 

Caal^j . 4 jJI ^A^Jaa iLaal L^-° < l-^-^l IJ)(j ^ 

.(jjljlaia l^al^ 6LaIil ^La V :4 ^ < Alj ^_aLaJI 

^j^al iijajjj 4xjjaJ 4-^aLaa 4_<_uljJ LjjjJI 
4Jj^l ( j-a Jaj_aj « ( *4 1 ( r.^Oll Sj-SJI 
^^JuajLC (> ^-L j)-aJJt)l-jilI ^lalal oaJjJa j-aal-<-uJI ^jl 

^Laal ^lc <1_a^allll V jju.-aj f,JI_C ^_2j_x_o 

^_a^a Lujj^LII SjUl j^aLoll I Jju .^XaXaa 

I ^ t (1 <j 6 ^—(JliLo ^.ic^l (^^j-ll ol^-o SiAC Sj^JI 
6j^-ll 6j-JLa^/l 4 jljloj jJ^Uajj ^a . l_La 

<4 \ct&j) ^^k^l (^-11 I^Lu_o 4 <*< <* <j) 4_<_(j|^a l * a 

^ \j-^> U^La 6^11 ^ja q\ ^ Vja 
jjlC.) 6jUI ^jl ^jjj-S-jJua (jaJJ^LjllI 4 < <lf.| ^j) ja£. f^Ja 
. oLu-oJI Jjl^ CjALal ^a OJa ^4 jlojJJ 

<<^jlaL> 4^j < *7(11 4 \ t <<1^4 4\ t d Jata 

4_*_aLa (j-°] F .M> £_o ^jjL-^JL <(j-^ s ^> oXoaia^l 

j^a -J j^aJJbLiill ^ajaaa pjlKa| ^jd^j uun 

^-ooial tjjJjfcl-xiill ^jl (^xJI tjlfLlI ^aaa L^aaj-o 

i_iLiia^VI j-aaJua j .Sj^JI ^Laaal 6 jlc Ij(jj ^_a| 

4Jj(j-(-alI 4_i£.LjJI qLoj)1Vi 1I (jlla ^J.'aa ^aJ ^jl 

(L-lj j^-o ^Jaj >( jaJJ&l (Jill j/-»JI oLj_a ^j_C 

J-gaata ^o&jJI ^jl ^Jl <JaV> j J_Laja 
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I ^ f U$t 

j*\ t\ j . ULS^_*_a t nil £AAa. ^jaiaI 

«j " I Jja. <-2j^Jt_o C11 a «^ J jLikeu I 
^i£. ^aLu <_>j i/\ Jl <_oj)1a\1 I L^_j 

: L^Jlo (jkau ^oL> LqaSj . 4jjLl]l£.I 

J^*ka ■ 

1 ^44 Q j ^ J t A. iQ / d &9 I /\ A. (j if 

..IjlJ^U <LU 4 jja 
: dU j ^Li v_iuS 

<jjj^0i l d ^ ^ ^ | | X ^ . 7, Q l | , ** ^ 1 4^ 4 t /N^ 

tiajl^AJI oLl$-> j£j 4 ^jAcJI jC 

<i_sJa^-o 4 oL>\ ,*•'!_} \ > \ tH >>x ti,<t 

<_jj . ^ *11 ," J j ' , --x* II 4 \ 1 -v " , .. I j_c 

OjI-Sj 1 J$J 4 ~s. >"> \ QJcsaj . ,j^)_a.VI 

j^AajLk j\J SjaLII ^La I ^jJslia 

j Ji > 14 !&jk^)_a jooj j i <1 ~s.l 

. < 1 L. < n j \ *t f* . I 4 1 n , > 1 . ^-x 

La 4_»Jjj ■ 

< jlvJl Jk_o j_o l>i.iji ^LJI Jjjj 
J^Lk Lijj-Q L? kij 1 jj& jklj 

. i i/xC 6 ^Jl3 

:dJ j jkLt >_4 vS 

^yjj) < 11 (jjJjJI £jjkjJI Qj-yj 

Jljj Jaj <_uLj juiC Jj 4_ljJd jj) < 

. jq^kll 

<J. Andrus> J ^GXI 

^ jjjALka 

4^>dsJ jialAo o^Ia j j ji&j . ACj—<.uo 
(j-ajkll 1 jjb jJjjj .(jaaIsaj ^_lujj 
( jlj^jJI jC v-ksjk jAs. ^J-ALalaIJ 

£-juuJ1 <^j_a Jl jl_a <j| 

:dU j jkxj x_LiS 

L^Jikd 1__ J * < ^x * 1 1 SlA^JlJ 

JlaJJ jj^LlJI jLlill objca. ^_o 
•cSj-^^I 


’ jjj (j-a 6JJ £-3j 


1J1 A \ I L^.j 1 xTi ^ < j/Lj>j 
|hWii cj lc .^1 ^ 1 » ^ 


LU1 l^J)*N t V i J 

<<Luj|^ >^ 1^1 jl «GjUkj (J_>JjuJ 6 Jjlj Lojl Lo_o J-J^l 
CjIpLojVI 6 j-A JlLo (^_SjAJ . jl 1 \* lila jJJl> 1 

.(( ^ * 1 111 JaLt-u^l ^ jJ 

cj!— aj-L*-llj < 1 —sjK\l 1 j—i£. cjI— t-kljlLaVIj 

l ^ 1 t jl_» &^lx.*^2 < LC. k A^jLi « < 1 ■ H -V. \j 1 < 1 A ^ /X 4 \ \ f\ I y^\ 1 1 

tfjilj*] -jlj .J> -cuJl ^-J- 1 -OlJ . J-jjAJ 


CjI^L^jI L-u.il jlj£.l C\ \ «QI [((^J-Ajll 

(Jl f\*"\ t 1)1 ^ya ^ ^ I il_COJ ^LlAC J) 'C. CjLoJ) la j 

,~Jpl^ iVl \ ^1 . n a u» . \Q<a ( <LjlLc. j . S^_iJuL lo ^_uLjlj 

.j_ouLlo JajOJI Sjlcl (_^jJ <JULOUAkJ 1 

jjJ «La_oL^ (3-°] .L>j <^j _ cujLa.P> ^JaU 

1 j-A LaAj^LaJj jm ilJl la \ (j 1 1 aa!-> x 1 1 [^<_jJ_> j —cuJl 


<LkjjJa ^^^1 <_>j i n ■ x A11 > >< 1^ t_ij 1 1 (t^/1 

1 j_<A2jj_a_a . <_a 1 ^C.^1 ^k. ^_a «dji_CUI «U^a. jjJ Sj^ajlo 

^yA ^ 1 4->^ \ 1 \* i Lk f- Ua-t_OJ ^-lc 

^jj 6-° f—eJ! 6 j—?* j 

<^_JI L-Jla .<_ujLa. j^l 1-&jia.j ^kll SjjjA^aJI 

. 1 n^l <_ j La— i_u I ^Ua£.l^ <oljl n^kVl ( _y^ —a_s 

(jl Sxj j A —j-\a i^LkJl <1—3j_a_a jjjJ jj—aj 
^_a JjJI <lLk j)j_1-^Ul jaJjkji_(_ul CCjIL ijij'^ 1 


.jk.1 <La. j ^ —1| <La. ,j SjjA-sa Jl Jjlj—<_ oV Sj^a—tlJl 
<ji— cullL ^lALj^fl A \ Q ^ u s~> I < 1 JlVA j 
. ^ 1 (■ IaLj^I < I j-i-o <jJjjiJ jj_i-aJI 

jLl^k!H (jAa-uklkJI (jl j nil j)_aj 

^Ijjl ^ \^^k (j-a iaAfl %26 ^S Jj^aJLlI Ij—lk^.V 

<j| 4_>lj-C J Jul j A La <<j— .A Jjjll jj uaJI 

^-jUkljl l-)Ij <-o| j_C j— na^ll ^^Jl i_j—Ua (j-p>k 

(j_ij_a!_<_uka |\ |g \ i \ LaJLS I^Jjljj <jJjjll oljl u^k^U 

jjJlal .ISj !^ la qll ^.jIauV La.11 A ^ u \ 11 j_»j_jlL1 

Inducing False Narratives (*) 
Visual Illusions In Magic (**) 
informing the motion (\) 



(jAiljJI jaS 4->xLkl-\l uIpLaiI ^-Lc. Lijj-a. 4,1 \^JI 

.j-atuJI dL^kllj 



J^kdl ^ <j_Li> t £$\j ^yXA 

dUU ;^l ' yah .aa Jj£)J jJjJI Ja 11-11 

5 j-^^l 4alaUL> 



i «» - 


4*h<S <j-l-J> jj ^- 1 
(jA 5J-A^VI j^kdl 

4is yijLi2 dl djj 

^^3kJ V 4iS jl (>JkJ 
. I ' ' ' ' • - d S i 2 -X I I Q 


.<gI j_> «j^k tnll» 1^2t^j j-^l ^ cj j-i <dilj 

(j-C * kuj^Jlj ^ \ J-ALcu- o jjj Jda-JA 6 j ^k a n 11 j 

^.k jl <JLJlS j-Lk k (jU j_JL <^Li_a \ Jl col 

. LiLu L^-k^cJ ^_Lkj (jl (j_a (j \ 4 A I 6 J^Lculo ^jLu (jl 
jjki La jJ^I j-& Sj^k t n 11 4 la ^ \ La ^ \ a">k LujALs 
(j-a dilj j <(j—Lu La ua<^i | JjjOJI Sjl — cl J— a^aJ 
• ^JaLk ‘ticcjo J^Lk 

— ^11 e^-llj l ‘u— 


A la <JLSj_a_ll -kUj^l (j-a (jjjA.-s.jJI j^Cjkll Laoi 

^Jl ^Lka-» IjAaLco (j| ^Lca ^aj'tVtl .Sjja-cuJI 

JJC x_3j_aj) <j —Lj> JjAj . k. jk J t Vnl 6J—» 

<jJj> ^ccuIa j Leal I ^ k SjJl^ajllII 4jj -s i < 1 11 ejLaJ^/l 


[elLijVI lS -4c] 
(,i 4HsLj ol>i aj rivrn <ii 


(jjXualkJI j-a j_kiS £eeuj uA4"i j.,u oi-j 4_sij_kii! jULualkJI ^1 o-Us 


4cj_UI jl .(d) kckjiiji.1 jjcall jlS Lajkc (^k^ ^a^jlkJ-iV (dj.iui4l» 4 jj-VUJ 
4jjjklaj La Ij-ajMj^gk^JLklj^l^kJuM Ol jkjljjcAJla^l j-ulJI jaC4uu 4‘JI 
.ikailjJI jx^j|jLu_kl ja^kjSl j (ja ( a-ljka La LJLc ^^jUkkl 4jla Uak 



(a) 4 j j^kUl a jjXuaLkll ^^lc kailj-fcjjjS < - u- ® l 5 ^ 

jjAjIkll o-Li 4'lkjjl JS jju .(d) 4_ujLs jaS^I SjjuaJI alkajl ^_JI o11aj 
alkijJsl jjcaJI JjjaU jjJI 4kk IjIaxacoI j (c) Lfij^ia ^-lc jjuall 4 j ij-kUb 
jxa ic5 _LfcVt (5-1J LaLAL^Aj j-^kJ 4-ula j-AjjjucJI I^J-lS^ .kuajSjJD jjuaJL 
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4_uuailJ oLjaaJI , 




U 


LT 3 0± 

4 /\Q* .^juljlsJ) dlajuai ^_lc isj U \, ,. U P LjJI 

\ L ^ \l" L jic. A_ \\\st II _j a_ ‘n-\ 1^ « Imiai 


ri_uoluj 4_£j_^a dJ J _:ala LI_eo^.1 

Jill oLj_aJI —S ((' J j>VI 4—aU>» *J \-%*n 

Jft .ll Jj —aJJu e_SJ_& (J-Q ^li-JI I—$aJ eaai 

oLj^JI j-all Luj <1—jI Luoa jlal < I j5 Lj .^—Still 

4_*allll <_oJkio Jl_culll JjJ J^lll jl_<-uil CjI j 

oL^JI J ( J <L_Sd^JI Je. Sj^jtnll 

Jl I <_o J)U\ A j JJ 4_gjlJji cal I 4_*Uj_euJ I 

4juL 1I <_ojlV^^ JJ—ljj| I jj <^1 .SjLUI —Ija 


_aJI LulJI 



{*■ 


dlton ^Ujj 4_iljjJI 


[JjJall (ji] 

jn <«xjLaVI jjJtd-4 ^k>La <La^^j 


jlsua ^ «cij^JI)) J.LA \ cia£ L^-ul ^a <cijl^c ^jleu 4caSl j£ jliU ^^JullII cjaa^j .A> 

3-uLfl^UI sLdJ^^lfc <jja^j> .4ab_cuV <Lal ja jjj J fu j—oj <<j-LJLa oLalla 

http://tinyurl.com/6lhxy8 ^Xl L5 itj .jialLl ^bll. 4-ua ^k dJjSj cjj_$±l aJl jfaJI^ 

.<Lujj, Ilia jd.1 jr^ li i'll ^AAjuSJLA <LfcLa <jkJj> £jaja ci-d joa ^-»jaJ jl^au 


4jj|^ ^^j-o ^jl-S < Jl_LuJI JaJ ^jl^jlII ^ 1 * n 11 ^ Sc. 

.SL)l1_q 4Jj_cu JJ-O ljJu*U c,^ urn c_2d^JI 

I jl LI 

I 4_ a ^lUo 

<Ulj c j-° lA*- 1I ^Lii c_sj—$J1 <j jj oL 

j_ia2»jJl ^I Jjl^ <lj|j_3t_o Sj-^lia 6JJ^^ .^jL.1 
Sj-Lolll CjLj_^JJ J^L-O jJi _cajj dUllA 

6-° ai—^ ^ 4—cojlll oLj^Jl jjl j— jSS 

oLjCiJI (J_Q jjl^l Sjjl-i ^-CCLiJI dJljjVI 4jL^.lj 

< I j-A I jlj LLluI ca j-^cj <4acillcall 

^>."1 Li^JHo ^ | < L j 6 lajj^f I 4 aj)lVt^q 

^UliJI 4_i^,jlll 1 —^jl 2 jjj-» J—j <CA*-SI 4 ^j-^> —3 

4jul^jJ| LiLJjj ^ jl j . JLilU 

l Cx$ ——co^.'^l olaLj ^ji 

.4_ojHjco1I CjLLJI ^j-a Jail LcLJ Hal_ loJ jJjaJ 

6jla*JI ^j) jJH dUj <_ i_ji -cu (jJ&A (jl ^cai.jaj 

6Jaljj Lj j-i j__jH1S 4_lLL (Jll CjS— aLJIJ 
0-° (oL4alj_C jj^l ^Jl) Li.LJI 
(j^a JJ I joSi ^_Lcj .4 _ojlJji— coll CjLLJI 

dlljjJ cL^LJI Sjlaj <Jj| 4 cujill CjIjI col 1 

. 4_ojLJjccal I JJ 1^ Leal I II !■$-* L 



(( ^t_llaaa2L a 6^ jLjj^ < (> j-cija Lja> 

I ^ Sc. 4ajLoaaaJlj 6 JaJ_coll 4 J^jJJ S\ LllSI 5 j_A 

.^lljaVla Ijljl Ijjldlj _cu 4ajaallS ^ol»_c1sLJI 

jajaa 4ajjL\ 4_culjJ ^j-a SaJI />Loa <dll jj 4acJaaj 

. LjjUa ^lll dlla ^la. «^lLlljaV 

' dirLaj <^jJI Jl< i’nSI 

^JaLJI 4jL^jlll c-UlSI _CU I Jjjlaa Lcoa I _^-aa 

J a ta \ . J^aJI_iuLaJI Jjl^l ^ a 4oojI^J J^L^ j)- 0 


ULac 


4^ 


La, A_UJI 


: O^J- 


4a^jj lS _L Ijaj_cu IJ Lie. I ^ 4 ^ 4 _qL ^j^L I 

Jjlo _ (jul_cuVI ^Ll^J ^iaLl 

^acaJJ c ^| ^yj _q^L ^I gaze contact 

JJ j (( .e_aj^_ll )) 4a ja -coj (g jJI La^dcU ^ i^-^, xu II 


^Joaa^ ^ i iiII JLlJUi _cut ^J c-)LaL_o^l ^jl 

oL_coll Jj£. ^_le. '\ \cA _> n c\ 11 <4_iJj_»_a ^.l_&ij | 

I (| uaJU 4_jcL»_o 4aJj_»_a c^J Ua j ^j-C. <Jj^-cal I 4aaaaa*J I 
caLaae. I ^ L Sc. j Lieu I JJj .4jat^lV j Jaa t^asata P^_C 

1)A * i^LJI Jl L-eSJaJ <j^k i nil (j_o lajJ_cu j ljca.J)_o 

caa—eu^ 1/1J^. I/a llSaLl tiauj ^ 11 

Multisensory Misdirection (*) 
The Pickpocket Who Picks Your Brain (**) 
Controlling Awareness in the Wired Brain (***) 
choice blindness C) 
pursuit system (r) 
smooth motion (r) 
saccadic system (t) 
saccadic suppression (o) 


SjjaLolu caaJI_eula ^ajlal Lola) (jjJ-ll_cull I dJj 

L^a I jjlla ^jl LI ^_a .4jJLJI ^iLlc (J^- 4 _alata 

&laaal caJ-^. Ijlljl I j| jl- ^jLJI J| 

LajJa Ijatalla ^jl L|j <L^_LLa 4^jaaJI J| c-JJ^JI 
Jajjadj 4aJI (iLlaVI JaJja I I jl laala 1 ^ ... a 

ls^ o“fb ^l a^JI sCijl 

u^J^I jjllll dlla ^cCja ja_coJa caLaae.^fl ^jle. 

[cJ^-o Jl_caa <^jaaj^j .A> ^laaJI llajlaca 

j_1Gl1I olj^a.V oLj^JI ^-C^a Jjca.j Sjjjj-d J^^a 
^jada (jaalj .c_JJ^JI ^-L JaLJI 4a.-yjlll ^cca-lill 
. jl n^k^LS 4Jatjj 4aLo_o jjlj_Lcaja 6J£. 
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IsLujYI] 

J* 1 *"»' >-4vS 


<L3jlt,l £LajJI JbLla jCddj \ (S JAloJI t, iurd! ^ 4d i^alu £Aa j-a 

jLa Jdl jld ^Lbl U^fc -bLcud CdJAA (Jicuyi (JjAUjJf SjJJ^Jf) 
iadl JXM j_d <L>jAxxJI obd^fl Jdjdl Jadl jj-u 4_jIj-Ajll jj)«<ALaJl A&Lcu 

d-Ui it. A 1 | ^ \ \ %<& I I 


4J_LaIcuu 3 4„ t. VVut CdUMc j^c^d L^l JJdd <4_»IJ-AUJ £ AaJ Jdjdl iddlJjjj 

j-axcbLl L5 it Ck-s lJlusJI jjx^JI) ^.Hkd SjS Jxa Jiu 
.FMRI j\ljJL» p(p* (\Ji olKTvka ^xuj jj CuLS dJj a-Lul j <4d ij-ajJ 

1 | ^ g. 1 4*4*4 , . ll 4 d ^ 4 I , f\ /\ p d U< 4 ! ! A d C ^ -4 -V -4 ^ If , A j£. ^ 


iii? — -*hi 


* 


djIjlcuMJ £_aI j-3 


Failure to Detect Mismatches 
between Intention and Outcome 
in a Simple Decision Task. Petter 
Johansson, Lars Hal!, Sverker Sikstrom 
and Andreas Olsson in Science, Vol. 
310, pages 116-119; October 7, 2005. 

Attention and Awareness in 
Stage Magic: Turning Tricks into 
Research. Stephen L. Macknik, 

Mac King, James Randi, Apollo 
Robbins, Teller, John Thompson and 
Susana Martinez-Conde in Nature 
Reviews Neuroscience. Advance online 
publication; July 30,2008. 

Microsaccades Drive Illusory 
Motion in the Enigma Illusion. 

Xoana G. Troncoso, Stephen L. 
Macknik, Jorge Otero-Miilan, Susana 
Martinez-Conde in Proceedings of the 
National Academy of Sciences USA r 
Voi. 105, No. 41, pages 16033-16038; 
October 14, 2008. 

For videos of leading magicians 
performing at the 2007 Magic of 
Consciousness Symposium, visit 

www.mindscience.org/ 

magicsymposium 


8002 rebmeceD ,naciremA cfiitneicS 


. ( .bLujl ijjGQJI j_o ^^lll I jjfc ^_lc 

^lc Odjd^.1 6 jJ__culLo jdC 4-cul j J dilLjufc J 

J Jl „ 

J HA f ^ ‘2006 

4 -s. * A I j lljjjA O-jjfdd jdAdl Jadj—<-L L5 _b 4_>j -s. t n 
j \* <ALk j^-lc Q i A^_Cj . 4 Tullj cd i * n11 ^a 

^ Miibmt,) (jOjJLi of_UkAll p 1 “j. 4 

Jj) ^jLLa cA-^lj . (x) (FMRI) ^-4-JA^JI 

( _y2>l A 47«I j_o * AJa-iLcb 4-C.^ a p t L^JIjloLj 

4 \\~\ ol^lfbl 4 _lS ja] jdAdl Ja-»j-<Zu IjJJfcL-jj 

Sj i 11 PjjlaLJI l_S_ S&j .4 \ \ n nil IJjlL 

ja> <ALaJI _1 (i) <LL4LaVI xtUjJI 

,^<51 K9 o" d 4 j -s. , “ I 1 11 I ^ JJfcl_ LJJ J 1 4*4 ^ 51 1 

■ 4ia->f < All <Cj-OA-oll 4_IS Loll Q^l \X S311 p_o J_ ljj I 

4 sT*> ^1 I ^yA I I I I (_S I I J_A 

.4j >u JI oU^UJl V JJjuua 4jl£.Lo jJI 

^jloJjlII 4d^Lojj oLajI O^-j-tlj JlCI 

6LI5V1 4_djJ ^lc j_a-ujJ 1 (.oJL-ul Sjji 

.^LojJI 4Ai.jJjjji —culjj J^Lk (j—o dlljjVlj 

j * nil ^.1 JaS -col c_jl j^iC-^1 A r>lf. (\ iau jla 

I^Cfbi w 11*2 ( L^._col^J 0^ ^ 4^11 nj. ,,.11 CjIjL§-cu 

. Lijjj LLlsj 1 -^5 dlljjVl —a ^^ajlII Lcbdl ^—& 

c_ajLL=>j[j dlljjVl SjLq (J_u JaLujl <a^Lc IJ_alal 1 G[j 
jljo-ul <\\ J^Lco^l It ^ \ CULa ( Cj l_j iJJlcsAJlI I 

■ . 4_cul4j jJ).»-cVjJ 1 


How The Brain Deals With The Impossible (*) 
We Read Your Mind (**) 
illusory correlation (^) 
functional magnetic resonance imaging (r) 
■ 6 jj>LJu Cc j-o->a j) ^control group (r) 
the anterior cingulate cortex (t) 


La J \* a . (Jjl 


I dul^ I 


Jl a j 

<^JLSjlcoj Lo Ldlc IkiLa fB j^-l 12 jl-v A >m 

jaLccJI (JjLJlcijO j <B (_JJi_cud A ^j| ( L»lJ-C<£5 jl LLlA 

^jl A^ji.1 (j- 0 (J _ * y ^ 4 \x nnF>ll 4 £.^jJI 6 J_& j-^121 

oLo Cd^_CU _ Jfill (Jjui _CO ^_Lc. _ (Jillj) A CjJL^cJI 

oLalkl j B QjL'^Jl Lfidl J ^Ji_cud J-& 


oJdiJI unm V A cjAaJI (jl <42411-J1 .^SjkJl 

4_1jla Lc u J 1 AC Lead ^ W nil 6 ^^-ba <B 

Jl^»_ll (jn VOI ^clsd (jj) t 11 (jlFi \ J . dllj^ Jj - U 


LSI J 

dlla jj Id Axd I aU 


m 


SKa* 

r 



<aJaaJ / ls Jc 43^1kl ^1 udAUI 4lj(J Idjjd*. Ja 
ESP I j t n41 J^-S I w ii £c_oda I jl S 41 

1J dual 41 dllllA jl ^1 

.i_jIjjJI A>jd jl I ^ Tun I 

'Tj- 5 "’ rr^-Tp ‘JEr*' 1 rr^-T q |p-T51- 

I P kvT c - ^- iC* 

rn-no-r> | ^> C O f- ypJ |j-rpnO 75 -^ |pnrrr-T- 6 -^|r 

(ir^^> ^ in” 0 )’ n 

CnnrA T |^5 ^rTp TV? 5T |[“Frp f pc|pT TyTp jprc^> 

IpC mrC b-^ (jnf| • i > r^' eT fF \p |C1 ’ 7 *Y> 

fj ^'b ^P > IP’ f^| l^ 1 |PF VTr ° 

(nnnpnnrp^- |prT^-T 5 -^ ^frjP |^vr^ |prr-r-rp 
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f^\ 


VI oLuxiSI 

* * 

jj Aj J « / <LujlzJ/j 4 ijfjA^, Y! CIjLsI ( tu^y/ Cj^j-oulS 

u I Q L 0. 3. I SLLuj 5Ljk J-<S IlmI Yj^. (Zi^UUJL^J - A 3 // 

echolocation u^sjJ! */. lLL-qL LfJLjb JU£ ^IjjlLJI ( _ r L. 


.B ,N> 


L^jIjL j— kJI ^ <Y±l J^AAj —li 

JlHs <kslx 6 jJ . j/-ilkJI l^-SAjl-S (j\_i_oLoyi 

kx <oLiixi (jxuilkAJI (jl ^^k JjkJI 

SjAaII JJjLO-SJ jl * n*21 j/ul j"H3> 1 Cj_sI^ * t_u ! 

,djj ^ / Vb-^ 1 u'jt^ 1 J* 1 3^> «-l* 

L$-JjH> cJ -ujlll jAj O—° ^jxUlsLAJI Jj—A u 

jki j_aj < a^jSjJI (jlj k ^1 -la—kLJI jl jUI 
(j-S Jjij .^xlj 4Vi 11 jIjJlUI j-O SjJlJ^ <kj J_> IjllJlJ 
. L^AJl^I «Luj Sjjlll 6i^j ^jitxaLAJI 


l^A jlsUiJI £* l_A. *klkx u_j_Id! 


jxl_LXI ^.Ulx 

1 \ 1 1 < 1 \ I nf. | t~> i , I \ \ J a. C , \ 4 <J 1 L-I \ I n V 1 <J_jJ Li £_J 1 « ^ ) J 

1~S S Vi 1 (■] Jj _11 J-~vj As_JjLQJJ . kjil < _ AlSjJI 

^j-o ^Liia j« t^l jljjks j_sjlllj jAkkJl j^ajULs 


(Jxulslj ^jJI ^_a aIjLoJJ CjLls jllI ^_a 


^ L 


Jllol 


JLoL LAjI I 4 J jAjAlUJI j^S jAHlj >( jAj ^1 ^k 

Jjllo *Jlx Jllaj . julkJI j^JjUI j /—j Jjlo-* J.Lj 

^cjJ (jiiUiJI L_i1 a (j._o jjaj calcar < 41LJI ^_cjj 

1 |g » iLi^al .? 1_JLaJI < j Vijll <iLJI 

^ j*i*.»a 1 a-v 1 ) >i-s» < << > LfS 1 *U |^ 1 ^ > 1 1 ^ > \r 1 1 “J ) 

1 q 1 »^ 1 LLo *£ 1 —jjLu (ji 


■ (jjlz *)! S^jLLs cjLjl 




Jjji-j (jl 1_ AjI ^jai_lsLaLII 


(T) 

( > g^±Lal\ Jj-OjJIj l^SLfllj-o 

<L»jjj-ll <_Jlc olj-x-sal LflLujL t <AAM cjL>1j_l-^J1 

TAKING WING (*) 
Winged Wonder (**) 

*=1 aKI Lsjl^o 1 *< ^ »iiH u ljAJI» tv 

.gliding 

(jIjaLJI )) A fiK 1 lajl JA LjJb ((<^jijJI ^lj_ila)) jAJJL j ^AJL_ul (Y) 

<ijij <ji <_£ jJI powered flight «Ja clLJI 

iljjLAj A _A jaaaIJI ^.jAj _«_ul JjS j .< 2 lkJl <1 _jlS Jj_u J 

.<11111 ^ jAI £jua ja ^ flapping flight ^jjsJI 


<Ju_u_o| L-JJ^S-ll Cj-Sj (Jj 

&S ] (SJ* 


i f- Lo-cJl 1 


IjI 


ui t(_a \ 1^)11 CjLu-olaI J^o 


Jj^.j .jiuLalAjJI 1_^_jl : U.UA jjKJl j^a-usal 

pL ulJ—ujL <^JL*JI CjIjIa jja Sjll ^1 I A ^lj—j| 
6 J 1 J tti <Ll.J)C\~\ A jIuaLAJI t Ai L-ila-sJI 

<— , - u -^ C£i 6-° u[j 

L_U-uJI JjJUj (jti \x"\ (jJI oLujJI jja ^1^1 

LJ i£. L^jjjl ^— \\ ^jiuilaiJI Sj^-ti —a 

A' j-Q 6 jLaj-UJ^I l^J jail ^jjJI jlj—iUI 

^_oj . I 4 JI jj <^»J-1I (^J^.^1 CjI_uJjlJI ^_ilaj_uH V 

:ACj^ j. 11 isjjb J—jlo g-j tTijj j^sA (JJj 

jlj£. Jjl-J (^j^.VI CjLuJjJI i> ls" 1 f 13 o' 


^LojLaI (j-1^- jj)till ^jJl JIja_JI Jaj .f.Lcu_Jl 

i.AlS _ JjJ^kllL _ jJfc j/Ju-(JI Cjlj_ulc SLlcJI oLolIc 

O-CuLc (jJI -(-<JI J)£. (JJ-ll f-Loxxi SjLtxi CjI -tiu 

dxa_LAl^ < JJj £-AJ .^-U-AJl AjUlLlJ CjLL^.V 1 Cul^ 

jyuijjl^.1 (j£. L_jlllll <2008/2 jfl <Vill ^1 <^j^Loj 

LuJjj J ia J^o (JijjJLA J_ lC jLjaLaAJI j_o ^^ll 

,U oljL^oL 


IA$_a .jA-oUJI 1,1^1 ■ 

^^-ojjlj <Afj —a Aik jk (^J—ll ill 
Onychonycteris finneyi ^LluJ jm—ij.l Kii^£-uj/ 
^-1-^. Cilkikl (jJlj AuljJI jiuLaUkll j-o jju 
A aL-jJ < k jjlc. ^_q jVI jjaL^I 6 jjfc cjjIa Jaj .jVl 

^J1 <<1 11 genetic ^_ Lia^JI JJkUll ^_jllj ^J1 

. kjjlajj jxuLaLaJJI SlLuj (j£. j-ijL'-s. ^_a 




a -v \ ly a iki 


jl Luk. < ( ji_LaLaJJI jjloj _o Jjk ^_^-1j 

Vl SjjloII L^ULo L jj J)_o Sjj^.1 j \\\ \c. I (_s <^s\ £_—i-2ij 

Jlo <Cj1_jls all 1 j-o <Jl J1 la jl A ^_a j 




Otlljj-aJI j-iVioUAJI 
c5 i£ ajjtUI Sj-l^jJI AlvIlII 
pUIxJI <dJUj.jl J: il a JI 
Oluu ^Ul 4l_»jkJI aijX-3 ^Jl 
oJjU ^111 l^_a!iLoui L^j 

•o»jVl ^ 

<UJJjS o^£ Jlj ,dJj JJj 
<bj^£u^VI jluiLUJI CulS 
Auk jijiy <i^aii 
jluiUUI AuuL-uyi 4.UA.LJI 
.AJbJI 

Llsa^. aaJlIAII j^L^yi C\\ t \ 
jkilikJI Isli j ^_Lc aclcu lx yh 
.3 jjlkll jjX L^i’^lcuU 

< rtw> j1 <dJ j JJ 4iLAI j 
Ailuull C-sL-uljjJI ^jLij 
J^usi <UA 3 -I 3 11 y 

c5 Jx L^llSLo ujkj <jkiLkJI 
<0 111 Jill j-3 oUoiyi jj ^ < <j 

La-Sj ^111 jkJI CjJJ-a. LaS 

jx jlllikJI ^Lla. uk ji j^S-S 


^lakL^uL ^LuiVI AsAaJI ^a*j (T) gj^ t V, ^ jl ^ 


ikl. 


< SjlLUl c-iA^llkl J./< tj a\ <-t <0‘« \ tl, ,, Jjj s. .1 
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j-AiliLaJI jLucajl 

Lg-Sjja JaA^li (J-lLII ^Ldu-u 


. CjI j-ua^fl 6 A aI jA. 11 CjIjJjJlII d^ j-U-ajJI j 


SjaVI (3^-^ Log»t1 


<<_ uj ^ jlIII I^ Ij i<~>\ (Jjiiskj d-°j 

< j 3 Jj jl jdj£. uJ — lL^j , j 1 

. L&_ka.j <1—jjjJI <1—SJ 1^ ^J_aj 

(3^1» j^HI d—° lt^^) 

^ jxUlsLsAJI £_JLA^a < ( ( u lUaJ ^ 
d-° %85 d* j^1 dl_^i .(^d d^ 

^. jjlII ^J*Li ULSU ^ jlII (JX1— lsUAJI jJjpl 

(_gjj <*dl J^bjJI ^J^ JLujlj 
^-11 ^- ojulLs <4 jl 2LJI < jlAjJI LoI .£_ajil 
<^UJI Ja —LaLLk - 6J-dj A —I u^a 
LLpj ^j£-Si ^1 ^JLdl 

<flying foxes 3 j-dlldl oJLsdJL 

6 j-& jCjJ Lq CjJAS ^jJlIIj 

CjJ^J £_«u_uJI <L_uLa. ^ JjAJLujI ^j-lc 

<J qI £ ^— k .l^LQ Vj_j 

jloiJI jL^iV xnllj ^ ts^ \II ^ \i ,.U 

• ^ jUjVIj 

J.QJL3LJ ^jJI Ju _LaLadJI cJjjLoJJ 

<Cj) Q^N. q -<-<£=aJ I J —k 

<1 w . ^,9 ll^p /7.~J1 1_ild-ll d"° 

JL_u j\ d-° 1 ^ V^» Q~J ^JlII < '-^J-l_<-ullj 

dll^-S . JJjjLII < jl ! Lc CjIj ) is ~-> I ^ aLj 

L&ljld Sk <Lo^_o^dl ^k ^klia£. < j ^ Ij 
jM*j stylohyal l 5 - a 1 aJI jM*j <JjVI :j_^UI 

d-o 4-Sj)^i<^Q^ ‘Loja-o^aJI Sj£.Ls Ja_>j_> ( Jjl ^ JiJ (Jjd 3 *Ja£. 

^aMJI jLudb Ig » \Q^ ^_Q_ ujl ! - SjJA_udl *>. LLkdI 


Jd^. <ju_u 60 d-° (Jys ^jJI t—a—JuUI d| 

((Qj) <^IL (_gj3)) d' f —dLdl ^jxULalLk |vlA» q <_uI^-qI 

LqL^—<_ d ^—(_ul da «j <^>ll j_u£5jJI)> dl o^ i 1 
jju^JI ^j^ldLlI L^dll ^jxuLaladJI 
«dljddl»_ dyj—ujdjJI dyadsdl d^ (d' ‘d^J • ^^ 
iduj I jLlj k_ ^lNj d.* * 11 - «(^jA^dl J <^>jJI ))j 

6>JI d_o Cj1\j3> t <nll Jdl^ ^-Q Cj^-L» JA2 SLql^jlq 

.LlLq CjLjlaj ^-cdlll 

dljddl j^ia))_> ^jl—1> (_^dll J V\a ^ 

l^i i Vi Id I d l^)dd I ^y. UlS L^-dJ I *_S^ jljj I d I k 1 

d^jJI (JdAjj dj^dl 6jjdl <jr\ - 1 „v;l <1 \\ i I Ij£ 

Lljljj .-kl_aidl d^- Lj _^dJ d^d^-li < '_a Ud I j 

(Ja^j ((^jJ_t-dl J is ~>jJI » jjLij < jjjldudl 

d^ l 5—o^dlddJI L5 d -<-dl d^ 

• dljddl ^Idl ( 1^ \aa*u Jll\ (jdljdl 

j ju& ^Jl» 6j^-a (jAj_Idj <dJj d^ (jdjJI ^ _lcj 

jdaj ^J| <1_ IlIj^I CjLj _culadJI dl (( Xd 


Sjrwl-JI o^LA^. f cd j^dlj hyoid apparatus 

d *Tn ^lll ^jiuLaladJI q .Cjj_t-dl djdu-^j 
Iddl <_il^dl £-jujJH <^jJ_t^dI jJL L^djjla 

jl^-^dl Q \ n" J£.L_uJ <dl Aa (J^ a Vi ^lc ^-oldl 

A Q^k. Q^k 1L 

< ^jJ_t^di J_us2ijJL d^ djll dlj^-^l dLdadl Lol 

CjI diLudLlI ^ d-id_ud .d^l ^jk d^ Jl-s-J-lS 

d^VI cjLojJajLj ‘ d *" ^Had 1 d-° d_i<iL<i d^- 

<ddldl d^'j d^' ^^ ^ _^d£ d^-» Oj-udl (JaIj 

61a Jjl malleus 44jdat J^du . JjLoj 6^jidl 

^cAIjlq j-id £ j3ja Jjj_o j <djLodadl d-° d_t ill t nil 

(_£jJ_udl J_J_ qjlAj (^dl du_LalkiJI ^ _a 

CjIjJj_q ^dj .6jljlAl ^dadl ^Lujj 

<dAldl d^^^ u _JaTn l^la <d^^l •—>1_oda£. ^jc. 

4JL4^4l11j l_3jAj ^ \"\ q q jjla- j Aau —U Ojua. 

L»!iLk ^^LujCj ^AlIL <jlLu*^ «LoK (^j-^j) cochlea 

.CjI j-ua^fl JLaj_ uj! d^- djj —ujlq <-ua-uaA. 


j-u^sjJI ^—k j-qjjlj ^dl Ju —xaLaAJI —a <— xk ^Lll j 


<_ul J)^ I' Ifj-dl^a jldauuaL) CJ-ola da LlcI j 1 '< U jj ila 

J-uajJI ^ ^1 — ujLj ^La— uj^/I —a 1 ^ \ q Ido d — A 


Which Came First? (*) 


CjLdd jA-t-u ^Jl «Lu_odL 1 Q^k^k ^>dl di^ (£3^ 

1 d* ^ * Lq Idj <^jja.^fl CjLuJjJL <LjLLq A —ock-odl 
JJjlJI <dl_dl CjI j _k^VL ^1_ujua.^1 6jda J&) 


(2010) 2/1 f^\ 


47 





















t <ii 11 Cal ,i< tiL-ul] 

^lt jjliau ^Ul oLujUl jx, jiuiliUI ja. 

jkaxaj .<bj^KUl CiVJ^lJI jaiatl <jo ^j^l 

2)ix"u jiuiliJJJ ^-aUxJI JSa^JI oV 11 
Lusul o ijjju jSJ j .(4jjJi,l ^lUxJI) jljkaJI IxLaxj 
^aiaxJI ^5-^J ‘tjS'iS J JJbJI ^ j»Ua£- 
<jl3jUI malleus <2jkil stylohyal ^-aJAJI 
ju-ojJI *j^Vit &LijIaj lua tcochlea 

\jbjX! JZJJI jJzul\ 




<<JUJI 1_ ^j^Lulo <JjLo <o _jH «Loljja1I (jii_ lsLaAJI 

CjHjulII SLl^JI ^1 J \t\~\ JluHj 6 j \k ts*> 

. 6j \\ < j, <lCj_(_UJ JLjJI CjI_lLolC ^ju C.ul-^ (A _ijl jll 

£j£. (jxiLakll _ill < Lu jAl <6JJL^kjJl <_lijlaJlj 

6^"° L)\ LS- A ^ I- 

2)-a <t .LCLal ^_ill L-J_ ujI^jJLi <£.J < << * 4~ \Ui"\ <Ll2 

. oMUIl j cjLo-^^iII 

jti jqUjJI ^j_la1 2)^ J—g-c ^ 

^LUiJI j_& (sjj *<<ll <jljI jj L^jji^Ij 

^Ul Icaronycteris index jmSjjI jm—jj.llK.uJj^JI 

ts~> aj_uI_ 1 ^_eu_uj <<Ju_u 2 )Ja1o 52.5 J Vu 6j-a£. jJl4j 

I JL~^ 4ju^j 3 <Uta_u_o ^1 ^1^. ^lll ^JuLi^l^l 6Jj)k j 11^/1 

' ~ s 

i i5T11 jjI^jI (jlLaAJI uJuiu^l Hsj •(_y- LA _ < -^-ll (j-° 

i—u-uljj (^-tklil (jjUl Cjlllj ujJI 


jj)^ (Till (J ^ <?n (j ^ dul^ 

<UjljlUJI jL-y-^VI Jj)^k Cs-ail 2 j—(l^jlojjIj ^-»Vj 
( jja jjlsL^. 1 kl-^VJ oLajulsJI «LaC.illl <JjJLiJI jL^v^lj 
jjjjiaJlj \ t nLalllj CjIj tli^. Jl^ Otalk-11^$ JLoxx.^1 

. I ^ Ik Q 

_lL <<il_t <_Jllll JjIaJI <JUj^I (JI^Lsj 

«l_Li.ji.l ^ ^1 ^jxil_UJ^/I ( _^gjj l VST l )Jj IS1) I (jxil _ kdl 

^ Lf jdA\ ta^J £-oj .^jxULaLkdl Jj)k*\l Sj^JlII 

Mammal Makeover (*) 


L&kl^ia ta^uK-l A iI \ 1 Jjlk (^lll ((^jJ-cssJI 

LojlS J^taj Us < K < 7) 111 1 I^-jIjaLs Lo| . 6 JjlJL-1 <1L-olo 

LT^l J—ls-^- ^ 

. J \ t S*l 11 (\5v Ci 

2)1 <li^.ta 2)-° j^talll ( jkljlal Li 

. J^-lj ckj Ijjlk k 4^11 _U^5j-llj 2)1 Jfta-ll 
6^ Sj^JI ^5j) o^jI J—aj 

L5~&3 4^1 II J <^>jJl CjL^-Ju-sd ( jXi_LaLskJI jl J_u£al 

<4jaltaJI 2>-o Ijaj^ Ijj _i 1 ^ <i K ^ LgJ^Li 6^1 j _ ljjlo 

2)1 (—u_ ujj f 2 )lj JL ta^l ^taul Ik_ lxj dilj I ^ a K i *2 Lojuli 

2 )kjjJI ^(J_o A£-l- ujj 2 )lj^taJI CJ^ta-kc (jktaljl 

CjIj-^sI jl J is~>y <_oj^UI ol^JI CjLs-SJ IjJj-o fd^Jta 

. JJjllI HJlc SjU. 

CjI i < AjlJI 61 a j I_il^-V 6 Jl i~s.jj| <L_ cujJIj 

&J' S ^ J—-ylb J 1 ^ 1 St-61 

<-^k^.VI _ Lo^_s A k I oU <^ill ^llj-Q J_iJ^-li (Jloll 
^ 1 c. _ 5 llo <-ck^klll cochleas j-JI^Jl ol <ukc.j 

1 ^ I < ?<» ^>1 1 d t-. a >1 1 . \ \ \ ^ > 1 «> a 1 o I I , < i a \ -\ ,'', 

2)^-1 ^^-kslll 2 u^JI 2 )-° olliJU-ulJI JlLlj . I^JLO 

1 « s*s* \ 2 )-g^a-u ' Q1 o A. 11 i **' 1 o <(_i | < 41-. 1 , ,i \ \ < 1 \ \. \ 1 

.Hjtajjj^fl C-il a i^tll 6 » 1 a 2 h° 
2)1 dJj <lj— 6 jjl—j (jxi—klllJI j—kUj 2)1 


au^xi 



Nancy B. Simmons 


iZJ Li/j) I ^ H A !c. 4 IX t f'l I jilt ill 

^ i it <} Jy 4Jjy.1-Lt.il d ’<< s> V!j 4 jgcII 
^-)jLlU) t.k^. it! cj1 1 »j f// 
LgJL^j ySjij. dJjj-ij-u iLij^u ^ * m Ji II 

■ ^j-hj jJ^jljjdl fj+hj f yJ ur L. 

J£Lu& 4-t-uljJ.i <jjj o 1 1 n^> ts>~\ 11 

(Sj-^LxJij <j jjA^.y/ jJljJLllj/ 


-!, A t j V 


) 4-iJiLz. CjL^j! f ./ a/j t 


.4-ujlyJ! l£jj-aL> SjjJiII CjLLlII 
LjjJt CjJLlxlIlxu LuiL j/ ZLjjJ !^jlluuj 
Ijj) (j±j lZiLsJLxJI 1 is~tjll DNA 
.jiujlAjJI 
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jyjSi^VI jUUI jt jlljJI (jA 4_lMbl 

j_» jua. 111 Lfrlu US Hassianycteris jjjj j-uS-uU>-uLa 
cJjjaXI jjVI jl jg-bJ <J>-aXI <UIU X- 4xUU 
I jjJ) jSUJ jt iUV-l j&J - U-vAu 4*1ijUl ^iluLi 
jlj .ojj-<2lII jjj-^> ^IjJLL-uL» ^IjJU j-»j-^j j^a jlj. v a JI 
jUiliUJI Cajjb |j| Ut <LL»jb SjX jjl^Ldl JpL-uj 
j-xlL^I jSJj .jjjlj ^1 jljjbJI Jjl (J jjiuaJI Jj^£> jl 

j-xlU.1 Jlo <^U.u 2008 Jj <Lajj*i,l juiliidl 

. jOjljU UilS J J»a. JJ <jj.U j liiS 1 l U u jbfr juliidl 



i i5T 11 jL 11 j/ jul_LJI jLa <eJ_lj £-oj .Sj U <^> 

JjLl <JlAL-v ujljLlj Lu-ujj j t^q| J£-l J_uj <J cLlL 

^LLoj . ^jix^l jUaLlJI y L^j^LajLo j-o Lj—ujJ 

( jlLlJI ^_a u_aljL^I lj— uj jLa cjLj jjJL 

^_jlcl^. ^_a l^iiin ju L i njJI ^_a ^Jaj i vL11jL> ij/ 

( jI,LlJI ellj ^_a Lu^ (Jjls j_o LjjjlII ji_ lsLAJI 

jiJI Lj j t Ti 11 cjLj LlII ^_a L^julUj 17ST i i jj [Lj / 

<<£j^J| <UoL^I l$_al jLi (j-L IjjuL IjLco£.I j-oIaj 
. gibbons j^jjaJI j sloths LIj_ujSJI oLI jj.-JI Jlo 

ljjj-II *>L» o jl—j-o ^jjj £j\ —jlj-pJl b±Q -a 

j-o juaba-LlI ojjLj Lujj .jl^ tTiVI I 4 U—ujj ^Lj) 

. <Lj^JI j-o ^LLo-o IL c\ a 1 uj Lj j. t "1 u_a^L_ul 


<_uljjJI CjI _a t/^ill 6J_A j_ q *k f.jl ^_Lj 

juLiJI ^e_ij_Uu ^ ^jj^.1 j-AIL o jj— lLj <uj|jLjU 
jljJJI y^. ljjL_a jl^ Cl ^5— 

< \ \ 1 : '< c 1 a. c.. \ \ 111 ,"\\ <lLjLJ I <ju 1 < i_a . L tuu 1 ^ 1 1 

^_L jl j£.L_uj_<_u Ll^ jLjlJl SjjajjLil LoL^-j L.-LI 

A * 11L cxaj-ll .a t <1 1L j^jloL^I j^ajkJI o \uj 

uJIjJlII 1 j (j-a^JI ^Lr.j ^_culll ^jJ_u£aJl ( j^Adl jla 

lo£ A C\ '~\ t All jljjJaJl t I ^l£.jJ 1 jLoja \ i <1 Ll^ 

<Lc£Sja11 -UJ jl^ CjI ^ \bi- ujJI 1 j jjJJI pLc. jl 

. jl jJlLIL <JajUj_o (^J^.1 0^1 I Ac. Jjj^jJ 
^Jajj <1 JlL^ LI j__ujlL < La Luj I CjW J 4 OJJ 


V—^ o-° ^rAi L>'— 

I jjfc ^-A-L.^. jl jA-JJ ^jJI <JLjLu2j|j <Jl£.IjJ ^.1-ia£. 

cLl^ La^_aljL I j < jA < A sj £.j jjjj_u^a Ll^ (jiiLaLJI 


EXTREME BATS (*) 
Filling the Gap (**) 


j_oj t^jjjjj nSTi i jjl^jJ jiiLaLJI jLlil 1—iaJ jji^^I 

LLoj ^u>_\a 1I jjLJJ 1 jjfc < bLujj jIjiLo jjfc <^_ajlll j_lc 

“'f- p ^ Jl, 

<j| (j-L Lllujl —uj ,Jj_j .LJLJI ( jii-LaLa.LlI 

jl .LJLJI ^jjj-aLaAJI ^ ^JlLo cjIj-uuLL ^jJu 
^- jLua^La <^jjl!I <LlL L <j-<-uj J11L «LaljLl *«n 
jlijkJI j jlLLj— ujlo jlj£.l—«-uJlj <LuLajj < 1 —bjL 

^■Lfvll 1 jl_^.jlll J^L J . jljj-us^a jl_ JlLJI 


Sjdi ^jj-usJI j^i a a 11 ^lia£.j ^jj <^ll —aJIj 

cjL-usJI (JuLlJI I jjfc jfLi j_ij . jl jjILI (j-L LL 

.^jJ_u£2l!I J 4^>jil Lj^UI Ll-VJj Uljll 

jti \* \ (Jlj-» V (jjuj nST 1 jj l£u/ (jjjLaAJl jl^ J-l 

^_aljJI ^_a l-ls-u^JI j_o <jjusLjJI O-SjJI ^_a 

^jJI cjL—ujJI jj^Ij .^j^^fl (jjUaLajLJl j-o 6 j-u-oj 

^g-O-i-IJ^ LL_ ujJ I ^-Juuil y^- L-al A o 6jJLOJ 

) VI 6 JJ& ,i 


w^>yi ^_ ujI ^Jl L_uU index ^jlJI I La 

LI A o (J-ojiL ^jxuLaLaLJl 0 jl . (LjjlLuVI <1_xill 

cJjliJ ‘j-ojJI jjj-o ^-oj ^-L-L-^ l-^lj 


Lj-O ^_u£i£. ^H ^JJ^.VI -»Lua^fl oLL^j 

jl jJjjJ .<LK 6jJ-uOJ L.'aJI c-L-or. I4JJJlCJ^J LL-aj 

L^Luj 1 j-o Ljj cjj! j-A (jijLaLJI I La LI wn <_dL o 


LjJLLo a L ^ \ L I Laj Ljjl-s.j <i o a j a cjL-uj j\j 1L A~\ 
.<JI jj_a jjj jjLjJI ^1 ole, jl^ LJlio LJLaLl 
^jJI jjJ-Lll ^_ jjLlLs 1_ 0 L 0 J 6Jjl 




d4j 


^ -c^yy Ly^j&^yyyy ^ ^l^j 

^jJl jnWll Lo__uj 1 jjLjJ ^jjjJj 17*CI JJ*CI jj/ LjjU.1 

Sjj-L^.VI jl l-u_ujj ((l-JLL. 1 jj ,jLL aAJl» ^_jj 

LIL LLoj jjj-oj^JI ^-jLuss^I _lc <_ *11L o ^ Jjj 

j| .jbj^l (jLiXJ Cul^ ^1 I^^LujI <jJjj 

y SJjl^jJI «La_tu£=JI j-A L no AII ujJLlII 6 j-A Jj^j 
CjLjjIIL Lj!^Jj ^jJI ^jjjJj nST 1 1jLjjj/ jo! — LjJI 

(jiu^La-LJI ^_taJLQ ^_JLOJJ .6J_ jLLJI j_jlC 

<jaL-s. alj—Ll j Ij—LjjL j^.1 j—ujj 


UujLx^JI jjjjlAaJI 
w ol^Jl 



La j* 1 s>\ 

juUiull jjj 
J I ( (t jL 

- gum j 5-1 J- /<^J /‘C'j < 

ui jjsll < Craseonycteris thong/ongyai 
.^l^c 2 ^Jlj^. < jliliJI juU-SJI ^j_uL» 


L&jjSl 

^j-S I f!(j 1~I < 1 1 J _U£. ^j^.lujl js^C. jU 

^ j>^i 

JSH jjj^ jjlLL j-Aj <Pteropus vampyrus 

. j-jLs ( ^jjlL i_'Ii>j) <^. < \LLU 



.LujjLII jLuoj 


joLa-Lll jLa t^-oLllI y oJ^. L y\^ jLjJLj 
jLlj . LulA I LJ IJ ((& JjLLo <.al-x » I Jj I jJjjj j 1 T5T 11 jj [Lj / 
Uinini ((jLj jjjL)) (JjLuIij j-o juLa-Ll ^jLI Sjj-LxI 

j£. juJ^JL I Jjl-J . 6 JI J--^J uLuajJI I j-A jjLLujJ I 4 J I 

jl . Onychonycteris jm-ijjjSjj ^1 LJI 

9- 

^ O ^ Slj-A I-Ofl \lc. jj£. jLillj jA-lajja-il jA-JJJLsJI 


LxAJ1 9. -AJ SjJJX^/l j_ lxlsJI CjIjJ _ujJ I ^ CjLj-LxJI 

9 ^ 

y La— ujjLI JJ c Jjlj Loj_a <j-o-Ladl <—ujljjll jAjj^.Lo 
joLjJI I 4 JLJ >_ainI ^jlll 1 ^—ujjj Lj^x-^JI <jjLJI 

jdjLolo Ij^J jlcjlll jjlcI ^Ja joj t^jjjjj 1 7L 1 jjj [Lj/ 

((^jjjJj liL 11 jLjj jh) juLlJI £—oji-j <dLlj ^-*J .^.JjJL 


Ujj-i2> L^Mxl 

NoCt/l/O ><j < J J 11 / j < /< "j < juLalJI jlla' 
lLjjJjJI jilH ^-uL UijjslII Jeporinus 
J-uH JJjllI LU ollj-OiS <jJjLll 
decibel Jxu-ujj 140 j-o j»L! jl Lj-ul 

^jjj-ujl j oj-ua j-o 6j-o 100 je. I 

.djjl 


\* "\ L^jjLl 

iLiLjl^j Ijjjljb juU-SJI juju 
^t-i-utj jj^xll iTadarida bras/liensis 



jl UjI jl jje. J.U2J jj ol j-QA.lui-0 
j^- 4>^jl (( C^ljJ» • jjl>l 

(joL-uLj <jVjj j > jUn jUu jjs <j jlo 
^jS| - oil j 111 6J-A j-o IjjjIo 20 

. < LSj > )Jt_0 j AT', , I A 


LiLuJ Lj Ijol 

Ajj/ juUUI jl_i_uJ (Jja j-uaj 
Jjjdl Anoura Fistulata ^ryjluui 
jlfl I Till ^yjjjj^fl JjLxjl juU-SJL 
j-o %150 (JIojj 8.5 jl 
I j-A ^jJajjj .4 Ol HA Jjs 
4 jjjjjI 0^)-Aj J.1A.J-) juU-SJI 


Centropogon nigricans 
.uij^sll 
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yt <'««<> j - 'j i"i<i'*j<i'iji jr.UAji SLo jj-4.4o 4.4K 

4-ul.u j&VIJ - dda. dcuiSJJ Onychonycteris finneyi 
iULaJI jiuiLiaJI (jo _ jj^da/VI J'jnil) 

4jJUI ^oluaVI Jd oldua dl^i ,<Ld jVI oLudJI j 
4o1 joj v 4Vcll ^xLatj ^jjxoJI joaiUI JSuuj dllKlctiV) 
LS Jt Jljo v <dJj .lazuli jljdaJI LS -1^ Ijjl jl 
^ua. oJLai.1 J Luu-gj jO-L^b jp-Lil-S. jula.j 
> a li <i jo 4o^j^a oL4cr> ^ _ (Jjla^JI 4joLus1 
^1 Idol Onychonycteris jxujxiS^jS^jI ,Ju\kLl\ jSoiu 
jl joo I j&j c^jouaJI *uosjJI Jyy-y iS k- 4Jldll oLu-gJI 
JocDjJI J_lS LcuJ d jlj tb II 


CjL^jJ Ja-i_ujLo ^_a jldjl £_o ^*j) <dddoljo 

ds IoLjljJ I ^jo ^_a <_ 0 l^_O SjLjj <«H^Ji_cull Sjlj^JI 

(jxLallAJI £. t a . djlj-cu_aJI jJ nil < dj 

caddis flies (jj j_JI ol—dj jl j oUl <joj cdl 

J<: *ti w ii <ijijlI S^-iiouaJI dJLeul^dl 1^ jj < -"**l^_toaJ 1^ 

L^Jlq jLL5o jI ^oJalLujJ ddj tn-s. 11 jo <jlAaA-v Sdjlo 

(juJLaLadJl j| I_eoj .d_ecu lo ^jllaJI (JxijJlLII 

^jJI ^Llleulo <6 Jjl-^ jJI SjulUJl 4 d dll CjI_cujjlLII 

jo JdaJI VI dlla j£o ^nightjars dioJI ^jLL.j 
. jOuJjVI ^JLJ 4jljJl 1I Jjl jJJ ^-d. jOeualill 

£-3JO ^_3 I g Jc. ji£. —ill jJlsL^VI l diaJOj 

FREQUENT FLIERS (*) 
Ancient Diversity (**) 

(jtnan Cul^ du-~^- e_La.l jjJI <ljlLa <ua.liaJI diblfa* 11 £_uu (^) 
A-1 j .(jVI Ajl^jAIa J <<1jlxi (jjjla 150 - 120 (JiS 
(jiu-flLqAJIj Jla (jljjla ( _ s -l^ Ij^l-^ l (3 ■da^ ci 

<k^ujla <ak!a.VI j£- S&J .^J^ll ^1 

j| -LJLX>1I < LbAa. Cul^ Lg-l < H j ‘jlg-al 8 oUUajJI ^1^1 da.I 
. jXa 15.5 l (| i c, j^.1 £\jj 4-a-bk^l £±i 


jL~~k yl V <_JLaJI (jxULaLslJI (jO (j-°J • 1 U * <i\ SjJJO-tfa 

KWI LgJ ^jlll jLllI (JjJ (jxtxaLU ^gy t ii 

^jJlC L_J ^1 ‘ ‘< I ^jjjJlsIaIJI y A ^ \ 1 . V. a 4 , A t ^£.y 

_ (> _y £ -lj-tlJI (jIjJlU- 11 -<-o| ^IjjJaJI jLl»_o 

^^clj-Cu (jlj^la CjIjIs ^-1^ (J-OJi-(Jo J-&J <i_SjijII 

Lo (J-t-SLS I (JjJ y .<1j1jJI (jljjJa oljls SjJu-ci1 

(jjjJy- il^jun jl (jIiUAJl (jl <Ldl j 

(jljjJaJI (jl (J-alaJsl (j_oj . _udj 

<^jjaJI <_JlHj| (jl^ djlji .1 - (^-C-lj- ^1 

ji’i td 11 c_sjl_cuI (^jJ ^ 1 J_clJI (jl^-ilaJI jO_i 

,-\lAa (_£J-1 —cull (jl^j-ila j—jj SjN.il I 

.LJUJI (^jxclsLsIsJI 

<Sjlull (jluLal^-SJ! (jlj_iia <aAjl\ jl J_30 

^ill <JjVI (_>^o l ^ujj i75Tri ]ji (juUAJl 111 
(^lll (j_ojJI Jj^.^j|jJI Jj^-ll f -cacJ l^dl| ^ll^l 

d jllo y .^jJ_c<aJI J_u£ 2 ijJI y (jljjJaJI j-o (J^ «LlS Lcoj 

(_^b C£>=^VI (jxdUlJI 

jo ^ll I 4dd I y ( Eocene«jo-u^jV I»da. 

jJ±l (CICXO 4 ~W 11 yy d A 33.5 J|O^L55.8 

^-caca. ^Jl ^dl J_ j 3 (j^iJj nSTnj?5Tn jl (jul_klJI jl 

. ^yy \^ 11 \. 11 \ 4 U \~\j i I jj jUJI 4 \ aU< 11 oLa-udl 

4l^lill ^Ja£. ^ lc Jjc^.J-ll jj^jJlj < 6 j \3t <1*1^13 

jJl£. ^-olsJI ^-aV-ll <-»L^lj ( I-do I Lu- coj y \* 

led y 4lljla| CjI _da jji_til <dllj j_o y . A i A \y£. 

C^S 

4la.jjj (Jd-«o yjjjy-u^-u j?5Tnj / (juLdJI jl jJ—u 

SjdJI jl- 4 -^ jl -L *- 1 Sj^JlII (ju LaldJI Jjld 

.(^Jjudl Ju^JI jJldj jl (Jd jUj < jljukJI 

jljjJaJI dljacJI LI 4 IJI ^_3 j_Lad.VI IIjlLlC. I Shy 

. Idll ^jJ_caJI J j<~>y\ Ij <Vjl 

(**) ~ - . M 

^ t^ 

£\y coll J « s*i 11 J_ca^JI^ jl^jJaJI yyQ 1^ <J C.I 

dj^xll jAS .(jij&jll ^ a \\ "\11 (jicLaldJI ^-3oll <djl 

JJO jjdal jjlll yA <40J cull djl jilll id Jlo jl 

(jti \x"\ ^jlll (jii isldlJI 01 J —hy . jjld t a f\"\ 

** * 

<jj(jd^.VI (jLjL^UlJI —!lj f<JjLcd 19 ^j-^l 

( ^ISjlLI dj—s V jaj ^ If y . 4 > 0 1 , I j \ 1 , Q *^\ ,11 

time-calibrated Lodj Sjjbd.1 ol—culjJI j j .7 n 

Si Sjj*U.I od^JI (> DNA UUI oM , „ 1, ,r ,1 

LI 4 S Sjjacj-a dll^ (<JjLcd 26) (JjLuacdl ^iaa 

^jdJI SjudJI Sj—dJI . jl ujjjVI <dw 

. djLudtJI ^_>j!l <1 jLcu jls 

(^jJu^JI Ju^a^Jlj jlj-okJI j^J (diJj j-aj 

jl .^_a_culll IdA ^Jl jojjll jjd^.jVI j^_ LoLslII 

da (ju-LaldlJI j_o 4 \t mI jJl djldja^ll id Si_<11 


(jidtidil j5L> j&J 
^j£, L^cuiLu 4iS VI 
^ dliJI JjljXI 
2 L±±ujy iVl oJLII 


djlbJI ObljuaJI 
MtLsdL^JI 

4_jijadll Oil^uaJI jo jljukJI Id 

Olx yiy-a oM ^ .'iiiuxo 3jyuTiA 

jjdiJI y (jluiUUI :<lcado 

( ' ) oUI (<jddl) obUdl y 

ooA 4da.1 jl £Ay .pterosaurs 
jli clijJjlis ^jHa oil 
jt \ j-oju Oil y 4-alatl 

^y .4.iti<jll <Ua.UI jo jl3o 
juUcuXI jx.LcuJI jdcO (joaldUl 
dUI ^da. 4 _uLUI jo ^oluaVIJ 
11 II 4_tculcuVI jj-oIaJI 

cell j jo (joSJdl (^lxa £ j^UaJI 
. j-JI y o^LcoJI Ldlx 4oxdia 

4-LalrJI Sg-lirixll ^la. .\Vuu sy 
j_JI ^Jl 4_tcuuj j 3’jyuAA 

.OoljJI ^uuaVI y 



jjla. 



dLa.Ha. (4 ihi <i) 3f -Uafc 
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.jIjlII y^liJI 11 a a LJliu Messel «Jj_mma» 

L&j-oX. jJAj ^jjJI j— 6lA jl A jjl LS —Ls_a 
^jjJI ju-^LklJI j_a ^Lila j* *^>l (^-A <ju_o 47 _i 
UjU jJi^I I 4 JL 3 <« jlij Aj^” (J & tVn ( A I \\c. ^k. 

^_a ^jxULalalJI j_a jAI 4 ju— cu ^lc jjk. jLa 

dllA ^.olaJI L-ulUll |Jj (j) jla f(((Jju_uJLa)) £.£3^ 
jA3^ (J-ojuJuj A^3 ^-A-salil (jj-dl j-o ol\ \* \ i <ill 
< Archaeonycteris / 0 n\^l I I j Lolk 

u 11 Al 6 1 Ab laAj 

0 n\^ll ^Jl jl jluj j\_cjjj <Palaeochiropteryx 

^jdl I j -illij <Hassianycteris jmjj uSLuL \ uiLb 


j-&j < Tachypteron franzeni L5 _ljjJ /a jjjjluSLj 
A^LaiJI iLuuai jA ^-333*11 ^la^l £3111 
JljjV Jl\\ j Emballonuridae^AUI ^ .A 

^-3 ^jxulsLsIJI 3L&J3I < _inn djd jl cVuJI j-° 

<lijLO jl^ j4 _CUJjVI ‘lAv (J^Lla .(((Jjl_ UJLiud)) ^-Sj_0 

CjL>Ls_> <JaL^_a 6 JJJLjlo CjIj \1 LlUj^j jl^j 


^Aj (A j I ^Aju-aj . OI 3*JI 6 jJlSj <JijI J_a C-t-^G 

6 jjlUl CjI j -UJoJI (A •—d' AxA^"^^ 1 —>L£jJI 

( A ‘ I 1 aJ >( jxiljla^Ll *L^.LLa Cul^ A Ju AAIj ^-ulllj 

Cjjl£ jla -«A-tjjJLa)) j-a AjlLlS La £_aljJI 

(A cA J ‘CjI jluaJ] <J^I <JLJi-uJI ^-J^WI j 

‘Aj i m ^ II a* < kjL»_o 4 r -j a J A11 \ ^ " l_A-° 

dJj < A ^L>A~^' ajaII 'S' ^ A “kic Cj _1J La llAj 

^- aljULS .^Jj—WI 

c_jLlij 6j \* t s~i 11 CjI-ujIA- 1L La 

J-lA-Qj L yjJjj'\ < \J iLl - ujLs A^-(lA ‘(S^j —^ 


<jL^.ij a°j .(jxlsLUIj 6 j_uUI cjI_ 

(A^f Ajj (j+ljjj <5T< A~0^ A^—^4JI (jli ^jAi 

( jI,LalJI ^Jl <_i_cailLi Lalj .Jala ^y .i_alllJL ^JJU 

CjI _ijla_a J ^>. P ^_a < Tachypteron jjj—xhy£ti 

(jl^ «Q| <dJj .<jjxl A _laj-L-s-ja 

.^ijLu-ul i "i ^Jl 1 JI n i n| Cj 1^ i n 11 

nSTn j*S\ i jl (jLJubAJI <j ^ jJljl> (jl^ (^lll La 
LU^J 6jxll cj Ly; a 1 s^ajj 17^1 i jj I j 

CjIj t ti^>. II <dJj ^-aj .J \ <<A~JL JlyAI IA a 
^ yLco^l J<: jlu ^Jl IJ1 n i <11 (JLojL^VI ^j-A 

j 3 ^ ( A CjIj—ujiAI jjlsL^I SAj 3 

( A A^^' ^ u' ^ <(( A J j Aj^ )} ^ 

^j . 1—uaj) CjIj— ulaJL ^JjlIj j—<-£ 2sLaJI Cj—I 3JI 

6J^J (^J3—LkJI ^C_>jllll y-a Ala 6^ClII J—^1 Al 

d-a-<-<JI 3 ^>^111 (J^G lA*-? A 3 A y JJ 


Putting Bats in Their Place (*) 
the sheath-tailed bats (^) 


[jr, \^Ul II 4 -Lu ^.4 guu 5J y < < % i] 

'*’14*213^ A AtkLaiJI 


A Sj ^.1 3 J jr.yu^ ll ia_jA cGG 4,\u4t‘i <LaMc JGjA jl jLUt^l SLl^JI pGlU. jllcl 
shrews oLLjJI j^iucuj A-Hj oljx^uaJI 4 _lSI S j-diuaJI CjLujlUI as. yx,-^A Lai : jQs,3^.^.a 
Lj.\ \ 1 j»a3 . l^la 4 _ljAJI OGI^i^Jlj pluuujJI 4 x ys^A Lalj tl^la lujUI CjGI 3 ^ h3 
jl ^IVitui) A) CU^A va^JI 4 _u*aJI oMU VJI jl jjs. . colugos aA UJI ol jjajlll 

qL-lu! jjill ^-uG la33*41 oilO’i-ll j^ As. 3^^,a A) <GJj jfc LJ53 X. ^.aTVi jh lalalll 
13 jUj^Ij jLLioJl3 oMiJI Jla 333JI 0GI3J0. AuJjj A^l Laurasiatheria 

lalA jG 4lg.3-.A3XI <>1& A ^GAfci ^ OGG^I jl A ^3^^ •‘■dA^aJI CjM^I 

(dlj .(oGw-ulJ 3 JJI A 1^41 alA^G l-AA A 3 ^^ ^ I 4 J A -^ 1 ^- 11 

A^ 3 . 0 ^A 1 |aurasiatheres A 0 '°^i jA' ^j ^ 3 ^^ ° 3 ^^ 

jus 1 A! 3 ^^^ A lj>.^ u j^ A! jA^-GJI ^G-^j ioG^t^ll &sA a 

. Onychonycteris j^pjl A A^^^^ 

















































ja.txi ^a_il jiailiadl 

^d^a jailad s .L i'Ki al .4aaai jjaa*. ^ ^^^a-ll 

(iajjl/ LLujaLJ/) laalXI JaujJ «J w <na» 

JjaJa 47 Ja3 jfw^UA. II paa Jfc 

jxuljiJI Ja 4aasta £-|jata jJuJLs lwaa <Huj 
aad aaaus Calajaaxa K4^>. Jl j .4ajddJI 
^al djaa V «Jaaaaa» jadL^I ^ jlaiLiXJI 
Caali ^aJI Jlilla ,3130X1 JlJaxJI Lai .4JSla CulS Laai dLJi 
JSLJjj jLS Jlj <a£ja jai. Lgalai. Jfc L\^.JLa 4ai 
. JlaVLLI LujLujI jlSula l^aadiad 


^XiOj Palaeochiropteryx jmSJjaajjjaSjaJL jlliadl Jl£ 
<Jaaasll jaj .caddis flies ^ajdl S j-Ju-aJI oLil jUla 

Jld jiiliOJI lad jl <aj-Luaa 4. Vi^lj jjiuo ^^ ajaxj £a 
Ja cajUlaj ^Xaaxi Ja 4ajia 4alai Jfc ja taia 

4-aaLaJI Caljj-oaJI Ja duLLi \ji Jld 4a I ^aa*. <olaLuJI 

.a^-haJl JljjiaJI XJLa jdj 5 jaliaJlj 



jOja Archaeonycteris L y±j j * v< * 'S_'<j' jal^aJI OVj CaalS 
J^laadl j u.r>'41l jlliadl I ad jl Jaaad.1 Jaj .juiladdl 
o ji - ^jmSJjaaajjaSjaJL jijliOJI Jaa - 4al a£ Jfc juaia Jll 
^^Ifc da 4 aauI ji XsLsaJL jaLuaa-j ai J^ia laajj <CilaLuJI 
.d^JI ^ jalaa Lga dLuxaVI da jaSl ^dacu^l 



CaLdljAJI Hassianycteris L y±j j t'Kt iLu*tL& jlliuaJl a^aJI 
ft J u liM)) £d^a ^ jlailiadl jaSl Jld j <ju3LOJ |j SjaaUI 
4djxxia jalaa jlS 4a I Jaa^XI jaJ <4,i un XaOal 4Jj La^ ^ 
LjI jJiaaJI ja cai^XJla 4 a^aiXI jUsuaaa^ 

.CalaUUI jLaOil 

Variation Now and Then (*) 
snouts (^) 


*XaLi) LiUaOl i 41‘Wi (ciLsXsVI Sjssua 4xjaaa-a ^^aJI jXaJU ^aJI jjiailiiJI Jaaa 
oliMaO^fl jaSJuj . L^aOcul JaLaal j 1 j .a ^La-a. ja^Saj l^Oaaaa.1 JliLujIj L^aLai^l ^Laa^.1 

. L^al ji. L^ai caaaa ^aJI olaaaJI 4 jliaJqj L^aLxb Xxaals 4ajibUaJI 


4 JS 2 I jXa^LXaJI Jaaa 
Jaa 4_laaXI Cal y-oaJJ 


d*Laal ^Jl Eptesicus fuscus 
Ol^^aa Cal j Jlaxalj Ja^ls ( ' j^a 
Luja jAJI J 3 I JaaL! 4JOI Jaa SjLa. 
XOa j£ OOI j ja. j ^aj . L^atalaSaj 
Calaald jL^IK II &jjs gauaa < J^XaJI XJjaxa 
II 3aia^j Li^ S jails 


o jai.j Vampyrum spectrum ^ jjKtai ^ JjajaU ^jaJI <salx < j^Sa 
(CaljaoaJI 4lSI l^aa^aLt plaal ja jaSl ^jadJ XK^I jaailiOJI ja 
Xaaal Ifl rtlrit 0 diaaaj .X^aLaaa l^alaxal jl Ja ^£.jJI 
. jaasJI plaal ^aljadl ojda S jjlaaJJ 4aa*Xa S jausdj 4a*saj£ 
jjadl XJais L^adJj <jLlm^l 4jualj ^jaJJI 4iS^I jaailiOJI j 
.4aal jidl aiaokoJI 4ad L5 ic OiSa CaL-uijaia l^al uua 




^jaJI Jaa jlaall XJS^I jaailiiaJI ^aaaa la Ldlc 
jj-od) sja,ja Ectophylla alba Ldi MasjaSI 
jaaa.Ill CaMSl l^aajat ^laal Ja l^aaSJa Jsu-ual 

S jaad olaata XL4a-^>a l^ali <dLlj ^aj .Caljau^Jlj 
jj MlSjaS! jaliaaJI ^suaaaaaj .jlaaJla dLxia*XJ 
JsllaJla Xusa jaJIj aj u^a~ 4JI Xaaa^YIJ jaJuaaJI jaauaJI 
JSaaj .4alidl Ja till CaLOhJI sjaau-aJI jlaaJI 

jaaaaa laja£ J^aadl j£ 4aiOa jl Cad)LdI jaliuaJI Jjll 
.4aalaVI 4alaau1 ^laaOujla l^CLaa. 1 ^JUI JljjVI Caaaa 


jxijjjaJaj :^^jJI lad Jaa p- la all 4 j-oIXI jiiaSllaJI 
Jalaaa^ Cal jidlll 4ada Jllujla Desmodus rotund us jaj aajj 
Ja l^alxaj l^aa Jxia l^- < -ua lji ajla. ^ S j aiuas ^Jj^- 
>j3UsJI Calal jaadl Ja jlaall XuslXI jjjaiLiaJI sad j .^LaaJI 
jal^al ^aLual l^dMaala jlailiddl Jo ajiaa l^aSJJ (sjlaaXI 
Ja oljai^l ^-Id IdadLcua Xllaaa XallO ciljlslj 4la jls 
.jalsa V _Liaa _d 9 Ldll IdlaLo^s 


L^aaj . Jaa^jJL (J^xaa ^JUI jla^liadl £aaaa 
Jllouia _ Glossophaga soricina L\um jJam LSUjaujJS 
JOIa ^1 Jusa jl ^iKLun Jalalcua j^aj 4ls-u.ua 
alaaaUJ 4Jald 4Jajis XaxxJI l^aa jaaSJI Jjaxaj .jjdJJI 
^J| 4iLuslj .Jaall 4_l£^l CalaljaiaJI XluJV X^aLcua 
slxljUI 4a.cua LuSuuMaaa Calais. l^aOxa dJaa <dla 
atl^S Ja JaojJI JLujJJI Olal^a 

S jai Lus JaojJI jlaildO Ja jaaSJ J .4aa^aaYI jla&jVI 

JlajoJI L^aaOlt n'\ Li^S^ SjAusS 4oa^1 l^Jj <ao«^JI 













6 ** J\ I 

oi^ 

4XjaoJ ObU J£ 


SjJo^JJ 


<L-o a jJI ^i 


SjI jIL-uMJ £^|j^a 
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> 21 4-1 * < i VI 

^III] JJ .E.K> Caj iTA 2006 ^L_c L5 _J> 
IjJjIj L^_J^Loj £_a [^j)'\ \ I \ \ 4—S-oLi- ^_a UL^ (J-OJLJ 

cjLiVJ-H ^5—s 4-±ibjJI ^J \x II O—U)) ^ 

jjlajJI QLila 21 4 _ls Ij^. t Ajl (( 4 vS.>VI 

* * 

^jJI genes oLll^JI Jal—tiG ^_a 2' 2>^“ aJ 

dla 4 jlLa£. *Lsi l^dlLlcJ j j_Jl £_jLc^i j-oj 

(jIlUAJI 4 jl^.| J£ ^_a j_alll -LLojI 4jjLLo CaI_ cu^ 

L^Lk j_oj <Cj_cuj jJIjS 4_o^_a Ca La ^Lcd jLaJlj 

2>a t_ .j-olll dJ.a ^_a c_a—>jl«II 

0) 




ll^« II _till I CjISjGjJjJI )) ^-0_coJ oLuUJjJlII 

LlLclsJI _A ^ 2 aoj ^_a 1 _ol^_o IjjJ (BMPs) 

<5 j-& J -^.1 (j\ .£_jL^WI 4 cl 1 | J JjL-ll J- >JL-Ca 

CaLjj_ujloj < 4 ^Ld ^aJLi BMP 2 ^_a_call oLjuiJjJlII 


c* 


Lcs2>I ^ I- ^JLO 


(jLLaAJI £_jLu£il , 


^lll 4 jli^J| —a l-aC^L-H (^Jj—j 2)1 ‘jl ill 

. £-jLc^^fl JjL j 113M ^—\\ (jCjjoJI I j_& £_j_c^J 

4jlLj^jJI 4JLUjccu'2I 2 -o J£ djj c_a 2 _> 21 JC\^dl 2 -°^ 

-Lji_coj jJUlJU (jLUrJI ^_a ll^JI £_jLus2>V 4j 1Ij 

CjlljG jjJI ^ 1 —Ij| ^—a ^CG ^—ill olljL-JI ^—a 
«_ jLjlc. j— coaj ellj “^11*-^ j-o^fl 2^ 1.BMPs 

^_jLcs 2 >VI SjJLoscaJI CjLljJjJI (j^cJ 4 jlU _cujJI Cji2j-Ldl 

^jLc^^I 4_LjUl (jxuLaL&lJI e] _Ij^j jjlLj *2 ^_ill 

*<ilI 2 )-° iTST 11 jjIS 2 /j ^ojj ii5T 11 y Ci 1 j/ (Jjlo 
4jljj—uj 4->jJ)iVi 11 4_lllll 2)1 J -H ^ 11 2h°J 
jl JT-Lj 4jJiHj'2l LolJ Jj 

. 6 joC j | 4_Ld_a 

2 )-° Ij-oloaco Vj Jj-A 

. CJ iuLaLaiJI 1 a ^ 4_aJjtllI 1 \ v \^ I I ,-4 <a,***.‘t < \1 1 
(Jjl 3 c-ui^ L^ll j_» V ^iaLaU-CJl c_a^l_«_uLa 

Je—^ ^ 6 ^J ‘CA— 41 — 

c_ajI— 4 - 3 uala —a -(£jj — 1^.1 

2)jI^UI _ Ij j .4ljjJt_o J \C. (Jl j jV ^joJLal a-s. 11 

Sj-ol 11 4_La cjj-»LcG _11 2)_°j-ll <—al_ coj^I ^ 11 

(_£jj^.^fl ole. jo^11 2 y£- (jxcLaLalJl 4x. j)<\y n ^ —1j^l 
Sjloll ^ZiJLaUAJl jjlaJ jl j2_o 4_aj <CjLlcu1jj11 
iJjLIq 4jJLocujJl cjIjUJI ^ I 4 J 64 ^. (^ 2 J 1 j l^cjjGj 
LilLa (tillllj .4 —ljjIscJI oljUJl ^—a L^J 
(j^qj-aLftAJl 4_»1 j_» Lji j^l j—JLaL^.1 tl-yj 

J^l-CUJ cJj-cu ^ZjI -kiJl 2)-a 

6 J—& (J-Jlo ^ - 1=^-11 

jl_»JVl 6 j_& 2 xJ )^6 * <n *— 4 .j *ej <ei)l—I lslII 

■ .4-cVjl^jI1 CjIjI jJLiJl 6 J-A St_CCLJ Jj^ UjJl£j 

Bat Relationships (*) 
Proceedings of the National Academy of Sciences USA (\) 
bone morphogenetic proteins (Y) 




*)V1, 


. 4_a_ 


mi j^UVl CA Ij SI 


4-O-CU Ul L^ll «J^J -2 jlJJ (((Jji CUJLO)) 

£J_coll 4lajj^. litj cr^" lA-^.Ll 11 SJ£-l_LULQ _a 

C-AJL^cJ ^jlll j_LaL^.^1 1~\ (Jlj_J*2j .^jiuL^UiJl 

(jiuLala-Jl 2 a-» 435UJI _coj jLtlll Jlj_cJI 2>£- 

y±±su ^1J 4jloj— coil CjLjljJ oJLa .^j^.^fl pi \ <jML 

^ tnL 41 jjJl11j dj-^dij jl^k tti^fl (^-1^- 

4oll^ jjj 4 j 1_m colugos Sj^UsJI OljJ-mJI 

L_jjlal 4Jjjja SjI ja5» < 2^ (jiuLaUSJl ^ o 

4_*_oL^. 2>°] < J^ Ljl J^ u - u -S .M> jla <dJj ^-°J • 1-^-1 41 -laj 

^jjVI JljJa 2 a3->^' LJL^^J [^LcuAj 

^1j_j I 2>A J J JjlI lj jJI CjLculj J 4 juoSLL1 4jlcu Sj-coC 
4_>l jUl 4 Ajlaj dw i n 1 L) iuLaUiJI ^1 aIajulj <Ca1 \ 0^11 
^ • y~A ^jlll 4 \ i\ \ t till CaI-AJJJlII olx.J_aj^_a 2)-° 4C.JAA 
SjjLLJI CjIjJ-ojlUI Jla 4^j-^dil CaISIjjl^JI 

<dJj j._a) .flying squirrels S j_^UaJI unh oil!j 

2)1^ cJu^ dajJJ-1 4 0 l^_o ^ jLolJ Cjllj-Ldl 6 j A ^.JiAj 

. (^iiaaLa.-dl cd^Lcul ^_a cdljla^l c_aj^jj jJju 
(( jo-LaUAJl 4—LjjLcdl J—JLdJI 6 J__a ^—<-^4j 

Cj ljjdfl l 2)-^ 4 Claj 2 4-Cjq^. a < J Jj—J L>°J 

J-oaiGj . Laurasiatheria CjLuxiIjjIII ^coL 4ijj^-o 
<CjSIo CjLjIJJL^ w <£.ja^ll j-A ^J_a 4lLjJ^dl jmi^l 
^LJl ol3 caLajIIIj carnivores OMS I Jla 

jmil oMSIj whales Jl^-LaJIj hoofed mammals 
shrews scaly anteaters 4 i4 < hj^JI 

^J-ol^Jsl 2)-«j .moles jJLSJIj hedgehogs j 

^_a Cj_CaIj _culjjlll 6J_& 21 ‘dJj ^_a 

Lg_aljkl (^-1^. -COJ cdl^J <c-aL^ 3 call j| jl—ill 

CaLa culjjlll 21 a j -CaIj tai^Jl J^Gj 4 _x_jj'2I 

Sla_call Caadlll A^Xajdl Sjl_ill ^ d _dG jl 

l£-Aj_al ol jU ^cdG ^1 j laurasia 

^_a < LJ 4_aJj-*-l I 1 Will J Lijjj IJ 4 jJ L^ccol 1 
Jla dJjj <^JlIiII cretaceous Period ^jj-djUlaJI 
2Aldl «La-j (^-L- <-_ajJLJ Vj .4 jccu 2jJ-d_a 70-65 ^J1 j^. 
jJlC <<Lc ja-s.ll 6J-A JlJj ^iuLaUlcil 2-^^^ ^-uajJI 

J-co-G ^Jjkdl J—dtlll 2)-° 4^-jJ d!—lA 21 

2^ 0 i : i4UlJlj u ^jjyi < C yj£yj /^1—GJ1 

• (jGsj^l (^-L. (j Mj » \ ^1 L^_adLuj| 
(Jdju 2^^ 2)_ 0 <j aJgII I \ 

jCJj <C-J_COJ (IaJ^. jl 2x3^ LaJj <jJlLlJ 2-dl^ (^-11 

4jujL-dl CjL a—tti ^11 CjjI^ 2b ^4—^ <4 ,—ujl&jJI ^Jl 
.did —LcsG 4oljj!^lll 4 jIjjJI Jl—^_a 

(j^Lddl 2l 2-° 

4 JILG_cu^l 4 jl 1L l^lLa <L) iuLaU2JI jjuL*_oj Sj_loGs 

2>^-ol ^-Lls <2^1 ‘C£j—caLjjjlII ^-jLc^g 
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VAT1 


2/1 JIJ.WL 1 I 26 aiaJU 
2010 


Lfl-ukauj . CjEjU^lJ L>° l^jLslia J/\unu<i <4 juALjJI 

^Jla \-uaJ CjJ J j^ju-u 2010 Joii ^Li_Juj (jxijjjj Ljjjjj SjLu-u jl^£. 

^Ul <JU>Lj^kll olSjaJJ J-aIaj 4_^ 

SaxLuj 11 JjlII oljLi_ UJ ^ jJUlkllj . Lslo ^_S SjJlJU-oJI 

< electric grid ^jLjj^s S^_llLlo Sj^, a^i o L>j Ua d 1 — uj 

Jj^- 0 I Jjfc .^JLSLsIj <LuL^ L^Lk jjAJ J_Sj 

. Ij2j I^JLjlLs .jl^JI I jjfc Lo (jkjLS ^j-o ^jAiC 

THE FUTURE OF CARS (*) 
the Electric Power Research Institute (^) 


CjIjE _<-oJI JU. _ uj L ^j\l. <ilalk Sjlk ^IjLIJ J^.1 ^ 

.F S> dljl-Cull lF° ^^ UO— L ^' w ^* -1 

jjj jj-o :ol^j dll (j-uJ \Vn £_a LlC-Lo^ IjIj ^ 

j-jjLujlo J^.1 ^Jl Ljl jSlj\ iki-irvj Lo^ ‘Ijjjjjj _UJULJJ 

jijj j 3 j . 0 ) (EPRI) 4 _jjLj^SJI OUdl 6 L^j 1 j^juj 


> ^jl SjJ-auSJ (jk^£. jXJ <jlj_^11 

<£.J oljLu-Jl j'uLd _uill ^ Ujl^LlIj ^yd Jjjll 

_UJJLi CjI^jLi_ UJ i \ aA> \ . CjE^^JsI _ 1 1 2 
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j-o <lLa 1 _o CjI jLIa L^J_eu^UI CjV 1 I I jliaAA :SA 
ScjL^jII jjjj jl LgJ 1)5 La <Jl& . L!^ 

1 I A* \ i <JaAAjll CjL^jII jl ^-S cl _euV <jAjAJ> 

<jJLLa ^£j_^.^(I ^_A jnatl 6 A'V j 4 ^a_cu <A 

oLSj-o ^1 aVLcuL jVI Liaa a! llli <alLJIj .<lol^_o 

La a !j . j^AJ £._a 1 < A* t <J_t-£S 1 jIa jI 1 _AjjAS-OA 

SjLsJI <Lo^_q j_o AAjllj aajII (J» ^ 1 «L-*2>jAJI 
<aJa1a_cu1I LLLV jl .<A^jll (JjlS j_a Llli 

LlJI CjL^j_oJJ SAaI cull CjLLlJI A ta^k <J—j_a 

" ^ * 9- 

j^G-cu (Ajl I s\s\j ^aJI Cj L^jl lj <1- JaI 1 jl- cua 

^Jl II cjI ^ _cuJI jj) i Ac. ^_a jj_a.jJI ^Jl Ls_o 

. <_ojIaII j itiil II 


(Ju-^IjjlII jjaG <a!a^ j£. cjJViII JjI icCjj—lu lj> 
Lj_cGaH jlaLlI CjI -i^j-o A CjL^jII ( 2 /—a 

J .ualSA^f <J(-cull LcceA I jj ^ jIaLcI ^- 3 j . jAlIj 

jUa| —^.Ij j\A (JLLjVI <1 -lLo£. -L 

<<_>j j jl I CjLIu V^l t _3 Vd CjIjLcuJI Lj_ 2 k iJvr* 

£_0 ^cLlV^fl Clu_LUjJI «U^.L j _0 LcLa) «Lcl ^_0 

f IjJI <> 1^4 ^jjjJI GjuJl-^JI <LlLWI <JL^.i as I jj 

jj^JLCUj . Lljj&N I Cj LjjJjtl I CjLa -CUA j^linjA 

(JxAjlII e_A^ljA Llaj-cuL. <aJ=JG qKi L CJL-A 
A*A i_jju_uL^J LLaaj_o & 1 _A LLJI ^_3 jj^A jJj . jL-a 

. LlAJ_cuL. L-<aA_a j_a UdJjjh-cu jJCtuajLcuj <(jVI 


( J-CU^JI ^j -CU I * LoJjlC ^JLll 

s^-^ 1 iJL^' 

(^j-o < : >‘('- <iolUI <iJUI) ^i»l ^Jl <ji _cujJlj Li 

(JLa JjU (Jji o-aL L^i js'icls —oalII 

<iPhone c^I) jl^-^ll ^j-^l l-^- i Al 
(jc. *n L LIj <Saturn Vue ^ ^jjuLu SjLu j 
AaV 111 4 jlC ^ Llill 1 ^ ^ e\ \ ^Lcu^l 6 lu^ (J - 0 (S ^ 
(JjlS SjLcuJI Lr LZLcu I 4 II AAl£.LS (dill C>° M 


A hi njll «U£. LjlL ^ I I ^ \ t Vi ^j£. ^ I Vi II ^1 jJ^-SJlII 

1)1 elLVj -i^l (J\ ll^JL 

<jlo^Lj ^.IVvj ^aLiV^I ehui— lujlII —cL 

dhjJ 1 x3^a l)A-^j • SjL^. <Li& jJ—cu Sjii»i ^j-Aj 


> J_i£. IjAAaI -cu (JjlS lya ^.LJI «L^jjJI I Ijfc 

CaaLS (A \ <LillL ^JaLuj JIaAlcuIj (JLcujI IjjJja 


^LlJL o'jjlVsj . ^-AaA-^ Sj_ lLo <JjL»_o ^Li 

l-ALa-cuJI ijAAaLuJI £=-aaa VJ-L- LajJ ^jl aaLcI 

. L»_o i/HL-oVI 


Jaj-G IujjAAoa 1j!^a ^jJ ll| . Aa^GlIIa :<Oj— iAj|j> 

L^l aIalauujaj (JL^I CjI jJ I CjIjLcJI ^lufc 

^^LjlII j— i uVi t << lull <l)j-s (^1 jl^-^JI jl^ 

Ija£.jA IjJ . V)AjJlA> <JlaI 1^-0 Leu jJLuuS^I 

.^* 4<hll 3 UJI JIClo j_lC 


1 ^ cjaa^JL 1 aaI llc.j :(SA) jlScAJ^i eLi 4 .Vtil—uj 

La^ -cL 1)1 ^IjJLA ^1 CJ^L^Ijll JjIj 

.2030 ^lc ^Jl VJuu2j j LjIaII CjIJ) W nil 



CaaAa L 111 «l 1 \ Q*ir. | ; < 


> LI4I ^-A-^c L A^. LaAjlq 
)L 


I Cj a \ (J-ojlj ^_jJ I Cj Ij La. _ 

JAaJIj Lr okAJI LJLJI Ji y 1 11 ^IaJI 

^Jl^fl ^jl^. cl—llj <CjIjL -cuJI (Jjla-cu I l)_o ^>A^^I 

j-ciialI CjI^a _cuJI La^£ >■ a^ 11 CjI^a _cuJI 

<a^aaLjajI (Jll ^a A§_cula c-iij CU j .LjlUl 

,jlj^lcuL SjjJlLq CaLj— cu GLj Cj— cu CjI 1 

low-loss CaA 4VL l(j io^La cjLijl < olUj^j 

ceramic <L-AijL. J—Call I_ oajj lubricants 

l)_o j_jaxJI a _oaj .cJK \^\ jIVl bearings 

J^_cujlllj c-ja^aJI (jA\ ja jkiJI aaa pL— cu^fl 

LjJfcJAik CjLlcuVj CjIa^.1 LLxC l^ll_cu 1)_0 ^jJIJ 

.^JLIaII ^Ijaa^.VI cJja^-q old <!a^L (^-L 


^Jl 2025 iyu L SjaIJI L1j_cua_cuI L Ill <cill 

1)'Jj^^b ab^' cj‘2020 

<aLcujJI I ^CJLc^aA <C<A.^CA A I <^il^JLOJ <lulljLo SjJ_eOA 
J^ILIa^I ^Li-J 1 ni c_sja_uj .LLU Sjaa^ Lig u^ 
<a I jjc. . a!a£. I L£ (J_cs2i^a i) I (^laIa L < ethanol 

jJ jaaJ I 1 )A^ 1 aJIa <jlC < Lc 1 sLa -cuVI C^J ^ Wll 

Llljlll ^^JjaJI cj-LjJI ^I>j 1 i>a lJI^j 1)£ 

<«Laa^.jJjajJI <Ja^JI ^aVLcua cJij-cuj .^AS^I obLAI 
(ol 11 < iiVI) oJL^KII i)^ £Ai.j^l <cc^Va— cull 

^1 <cjIaaJaJJ a — A t^ill cj^LVaJI i )—q L_>jj <algae 


■ l)\A£.libl isA JjAjj 1 )a3Ia c Lul 
Sj^la-Q LjLLlA J(g t Vii AS <Cj-SjJI I !-<& (Jj-L. ^_a J 
lithium technology ^^Laa 

JJC.J (J-oLJL LaLj^^ *b»e— (JaJLjCUA ^C_AJlA ^aJI 
(JjIaaJI 6JjA^-q 1)J^1 cu (dill 1 ^-a.^JJ .<1 n->c S\ 

AAaaIj .jj—^1 1)-^ —L ^1 <1— 

^VyViA _Vj LI Aa A^_La Laj La I 

6jajLa ^a low-carbon hydrogen 0) l^jjSJI 

CjL^^o JjLj a Vi \ c_l J cu ( I a*va J . jjJI L!L^. 

3j—^ J! 3^ 

CJ I^A cuJ I ^_a JA^ I ^ cujlJ I I b-L^la aVG cu 

l^Ajha l^C (J-ojG ^aJI A \\ y ^ 11 CjIjL -cuJI J .<L^.^UI 

l)_o L»_cujll <J_t nb nil J LjlLcdl 1)A^_L 6jl_c| 

< 1 ^a —v a | <1 •%. 1 11 ^1 a \ jj m< (<AJc^^JI Cj b I * 1 “I I 

l)-o jaa^JI cl La 1 x 5 ^a _cu L^ _cuJI i)_o (Llj^ 

(^JLIj jlj—J lV cJja^-q CjI 1 A'wy ^ II CjIjL -cuJI 

.^1 juu^fI (Jja^-Aa J^ljJI LILk IAaa IaAaAj 

cLaa obA Asa LaaJ l)j)5> uh ,2030 f k 

CjL^j_Q LlAjJ <SaLl) A \ \ A»k A ,j l5 JLL jl jl^kl cJjA^-OA 
c^UI cjI^JI ^—s SjaL^ Sjj_Lo LIL^ 

. jj-cuJI ^Jl L^-AAjla j-cuA J js^JI LlLk <jlS IAaJlcu 



4-l^LjAa 

^Lc. o IJ Leu X j 1 1 ■ 

j_jljJI ^jl j>l ^ lc.jlLa Laj-q 2030 

' fi 

(j^u^aAiUu-uj <<LaJjGll LUaJI JK 4 Vi IJ 

6^)cuasJI oll-^^JJ CiljLcoll ^jAan 
.(jaII jklj SjUJIj 


^cA-c^ajuuj <dj) j t nil j(j1^0 £_o ■ 

Ig jiLG LcaXa CjIa^jII 
CjJI^^. ^-a! LaAJjA^J| (jViLAA 
(JLauVI 4 \Lc 4 /-aGJj ^Ijla-caVI 

(_lj-cuj . ^gX. 1 a'\ -jc VI c1aa_cuaJIj 
jjLJI 6 LaIaI cX xVn ^jj_ua^o 1x3^-* 
.6j^)La Sjj) ^kLlAl J-iUJa 

CuL ll| L : La.jXLa JljcJI ^^Iaa ■ 
LaILu (jaALA (_jaJI AaIjLcJI 

cLjlaLlu jAalLcu bA^JjA^JI 
. LL 20 ^jj) > Ar 


/c* . /) I / , /, 
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job Lioloj^-fs 4o^j_o dlklo-olj (JjJuJuj jl j i 
jojjoJlo J-OJlO ^jlll 6jL lcijlI 1 jo j/a^kj) Ll1*_3 

(jle 6jjj-ckJL (3—m \s^ Ikobj . (j—IjjlSLII) 

ud^l ^11 *-J^JI 

^jJI LLJI ^_le I_ oLoj jolajei < j_»jVjj 

jVjj 4 jl 3.50 jjJmil j*—co L^-ls J t<~\\ 

Ikj Loo—eo^j <lojjj| ^Likl ^vlaa o ^_3 (^^oj-ol 

<Ji- CoLlcO jklj2a. ^-le Lckol LiJ)lVt O J-O^fl jl^ 

■ 4jUCij l A 11 <pLl£.^I l_3 i3k~il jl 


l^ol j.kk colj ^<_ijl-kJI) Lilli I c_a oljjll jl 

6jlj-aJI oLcjJ Oo-^c jo <lLlkj <CjI -2^jll ^ 

4^LJIJ LlMl SjJJLJlII CjI _iiLalllJ ^J ^Ll 

ja. * Vi 11 LLa. ^-3 fkSkdll J lo^LkJI JOjJO ^Jj 

lojjjk-oo jjlo i 2jo_oj . 6 J.a.1 j SjOOJJJ ^llaooLi 

0^1^-coll 6Job jo jOoUl LsjJLoj k_kl-cooll 

Jo.aJl CjLsjclLoo ^1 J-ak_col ^_3 jj_coo liLa. 

•CjJ"4 - ^J) ^ ill! CjLijllaJ jo Jj^fl 


<JlLJljl 1I jj J33 un Ijoll I jl JjljLi_coJI c-)j£j 

. <t__i£. LoA^V I A. ^ I < * I < 1^ \ < : '< \ < 1 ( I -A I J 

Ijo jJ jjki -00 JjljLi_coJI _CO j I jkHel J 

.jkU-U isLijJ Jjo^3g-Hj_1 ^Ucl jl ^La.Le 

jol-G ijlc. L^ojeLeal connectivity partners 
^^-c V jJI ^ob c^l^e v Jl 64 a jl jViei .ellj 
. jjo^f I fcjob J o j o je jljuLco (J jJI Jo J-aJl 

j.o jiuj ^g-coLeoi jirf'-Zic. cjLjLlji ji :SA 


ol-co_coJ_o jo J^-ll U>^ L^J :<JLojj> 

< I * \ jjZj ^oLij^^JI <^Lkll jjJ ,j2 ol£j_coj 

< i \ \ a \ 1 1 <Li-i-iJI 1 Q > 1 l^C t \ ^ I 4 .. 1 1 ^ o <Lidj 

xtill oLlLoJU I \\x 2 L^_oLoJlAV IjlaJ eiljll 


Ool ^jlo S& ,JoUll ^j .SjjjJI oi^jl £TjLk 

cJju^ J-O (J^-QO ^-olojo ^.3 J^x.mIL 

Lk. Leo I J^- COO (J^k t Vi 11 

lols-S ^jl»oLo j _& j fSjj J_II onjl 

J^Lk -ckSlo O.JO ^ cJoo^j-o ^1 

jl JjloI ^_Lc <ok.LcoJI 4_oOkJI ole Leo 

j^-ikll OL0 2 4x.l-coJI (J-O ^L*JI 

.f-Lco-o 9 4 -cLcoJI ^1 

^Ioko_col I iIoc. t_uL^JI (j-o J_a :SA 

(j^_coJ I J-oojio 4oo Lj^ OI_i^j-o 

J^Lk <ojlJUlJI ^ ^loj^ J-tksj-o j-o ^nil 
S'45^i<till (j-ie (j2joi,l cJkJI onjl 

ol_COO—Oj-O ^Lol^l (j 0^0 I O-A JL_ J> 

(jA\ (J-is-2 A -ioLj^JI <1-3mil ol^j-COJ 

oljLi_coJI (^ 0 LJlo<£S -0 ^_o (jkoo (J^O <J_ i-Cidkll 

<0 -COoJL < 0 JL *_0 c_sl JJfc I ^jJo SjJj-to 2 J (j-le 

J-AXJI SJ oLijLLso d_1 j ^_3 Loo <ol_^jll 

o^dJI £_jo 2 u jl Lio^-oo < jjjkj .lifetime 


J^£. Jj_m jl Jj-^JI j— < L ooj :<Cj^ 

oVl^o , l_o ^1 n , L_ijmj| 

jli Jk^Jj .k-j_ijkJI II L^oljiki—col 

Lo£ j ijk-VI jA X \ 1 J <1 OJO JO _co 

Sjlcl Jj^. J iJ i. till jjL^cJI jj^jOJcco (j^kjks I 

Uo-^J I ^ 4 . *.*■ t-s 1 A i ) J ( oLjlkOI O .'V, ... I 


<jLi CiUSjt .I j^JLo oljl Lo I j|j 
:«jVI jaoJj|» ^ 5 -le iaiu-aJI jklj 

jjxioo^e ^oL3 

( 3 * 11 \ (JO jiiJLl jX^Sjlcu jl jO£ .dLloo 
.djjjJI oUjI ^jLk jooJJI jj£o jl 


. UU L&jojiao ^j^j (jkll <—oojl^cJI oL^jII 
^ u-° ^ 

c-soj klo j^co < 0 j jkll (^jll (^ie :<JL_^jJ> 

^Jl ^OjlkoJI J of. <jmi mjjl^o ^_3 jjL^-o 

jJUnoa-o ^jSo—co <4oljjJ1 (jkj . jko-o ,^. ^ <^»3l 

<LsJ£oo oLijlLoJI j__lSjoo oljLi__coJI 
c_3jJI£oJI jkJ —coJI jokxo <Akojoa 

jl jjo_co jca. (^-3 n^.^f (jk^koo_co 

IjlcoI jl jo—co k3j .olojlLuJI 6jks 

cliorc <<juc^JI oljlo_coJI ^_3 j_!j 

1 ^ '& o*i SjoOiJI ol—ijlLJI Q^k i I 
. Jo^.ljJI jjJUJL j^l JLloI ^-1^3 (jo 




J4r. 




<LioJI <o_cullloj .^j 


U ^lo_ lLIo ^UJI je 

.^kJI j--ciJI jli 

<aKo Jk^/I j^k toll Sjlcl <Jjio. <_kloj^JI 


•04- 


I j^-oo Ooc 


Ikixu j*>^ | j ^ 1 L~. j . \«7< | <Lo^_l I j ^ _ ^j moU 

.j-t-kLiJI 0-3jJI ^-3 11 

JolS j—o I—^_ajo ±Q -cclLco I—oo I J—Soe I 

J^j < 00 L J$<A I nikJI ol^j coj ol_co-coj-o 

< Ll-eaoJlo JLoAO _coVI j-®j 6jOJLo_ooo ^ a . <i \ Lo 

^-3 Jo-co dlol (jk*0 loco - ^Jkloj ^-laJLo ^J| 

ole I—co ^_3 cUjLo ^-le o*2j-ooxJI Jolko jo^l 

jls <lj^-Aj .J—olll (^-3 cJJj j-o J—3Ij SjjkJI 

^kOO (jkll jcLokUl oUi^oj oL£jli j^lj-LO 

<elo_oJI (^-3 < 0^00 Lo JO I Sjj-cao J-clX-U Ijl^ojO 
^j-3 J-OAO (jkll dLlo j-o JjI >_3K*i in ( mio-csa 3 
j^o olo^jll jULo jljl Lo Iklj .SjjkJI onjl 


cUk^j . I (g 1 i» t Vi~i oe L^_sl joo col j 1 ^-jl 3 4k mil 

(^-3 Jok^fl (^-o A - 0 lkoU ^-L*_sJI ^crsJI Jj— 

olojlko j| ^.kl jJI j . L^oJlk^ L_koJl^k jl_ileVI 

J.-VO—cooJ 6jkjo-o joe JljoV jjoI _ ^j nilII 

4o_culJlo JUJI Lo^ J_co 150 000 ^_II 

j La <Ij^-&j —LkljJI jljl^.VI jJj—^o 

OI j 1 Will I (J 1 j i 1 (j-O J*\ i_co ol jLaeVI 6 Job 

<La»UI jl J_co *21 f.\ j—co 4 j jlkolL J-ojio (jkJI 

oljlo_coJlo 4oi^cjj-ll 4oj xA^k II jJLsIkllj < L^J 

^Je J-ooao (jkllj Q Lj IK i 11 Sjok-caJI <W\yQ 11 
j O i J I l (^O LJ-C^j-O J-O J-CO loJ, I j^ ‘ “ 11 

UkLjim (jkiij jnai sj-l»_ji oIjLlcoJI jim 

A -V ^ 11 4JjjL*_o 

jJkllJ ^J^.1 <kojlo jljO-sl Jjl <Jj ■•-■ 

A 3Kl 11 ^k jO^_3oJI j-le ^kjko <J(_coll 6J-A (^-3 

J-^iJI je o J ^dll lojjjk-oo . J 2 CI jJI J i-oJJ 

jkJ <4,jJkll 4oJjLa_ looJI <_oj-oojJI j-o ^oj^fl 

4ejfl-\ o 4JU (^-3 -coJI Jtkxo >_2Li"s. i J-o*21 

(^_3 jiclo jl LiiU 3 . JoJojlU 4 J 0 L 3 JI ol_ijimJI 

< J^ljJI Joll ^_3 4o^jll Jokjcoo 4 aKo jlooeVI 

qLjILi ill 4_Cj-o_-^o Jojoo <1_LKo (^Jl 

jooLxll 6J-A (^J| I jloo—eolj . Ujj^cj 4JU ^.3 

< jJ-ckjl I I J^J loooj lk-o ^3 I jo J J& I Li^i^ I 


<4el_co Jaljl^ _ 16 A _ijllaJLi Ja_1jk 

JoJt_ loJl! Jakj niUI 6J_A t-3 ^kj-ko_colcoJ 

I JobJ <c_3_J ^-LtOO c-3J_co I_ 00 f . 6jlo_coJI 


oo 4ol ^ 


.jjjkUl 


L>° 


mio 


-O^IUL 


mk 


jVUJI 




4okxJI looiak 




. jokooJI A iloe ^k jj_caoj j 1L»Vi j 

jko <4_ijlsJI onj^l _3 <1_ooeloLcaij 

. lojkeo 4k^. I_coJ 6j lo co jjoJ-o 7 0 jokeikio 

jj Lijlla ill 6 J_ QJlAO J_^| jl_3 < I J_ktbJ 

j\okLo olj-eke jlooL ^kko Lo Lj^k O jj^-» 

JaJ jco Llo Lo I JI joV 4o I jkoe I j < LJO—co OI J- 2 cjJ I 

^oJLculo J^. ^kOO jl Jjl 3 6jLL^cO jl Jo*2 £ -col J 

jjko 4okl£ Sjj-uao A 3K*i 11 j <1_ ij-olxJI 4_oj-oojJI 

. jcoljJI jUaoJI I Job j-le j^UaoVI 

Jjoo_coo jl jjeeo-o^ dl ile jOtoo jl^ I k I j 

SjjJ J-cao 4o^j-o ^_3 j \—jja jl Sj-o Li j 1 la i 11 

Ootk ( Jjlo 150 000 _II 4oJjLa_cooJI L^lo^ 

oLjllao jl LlLx- 3 j—3 JO lo Ij .Ll^-clo 4^ljo 

lun^ j^_cko-co lithium-ion jjjl 

4^Uco jj^ju-o loot jkoel jkol joe ( Ij- 00 —co-o 

jli^ll 4 aKo jk—lAaco loo ^_ckc3o <1-il3oJI 

. Ijoll jlo.a -0 jkll oLjkcoll ^Jl 4el_co Jalj 
^J| 4^Uo jeeb < JoJ^k*ill 4-aj jle i loobj 
j\o j iiSs jjk Lojl 3 . 1 i o i541 ^-3 4ooko O n I j 

Jij t n*ill Sjj^c I ^.3 O Lj l La i 11 6 job ^.1 
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Min i'i Sjl-ii.u nil 3 ^ "< ■a 



I40 dK liI jil dilj^SJUj LiMlo. 
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pages 56-63; April 2006. 

High Hopes for Hydrogen. Joan 
Ogden in Scientific American, Vol. 295, 
No. 3, pages 70-77; September 2006. 

Driving toward Crashless Cars. 

Steven Ashley in Scientific American, 
Vol. 299, No. 6, pages 58-65; 
December 2008. 

Electric Transportation 2009 
Overview. Electric Power Research 
Institute (EPRI). Available online at 
http://mydocs.epri.com/docs/ 
Portfolio/PDF/2009_ P018.pdf 

For a discussion of the GREET comput¬ 
er mode! that realistically compares 
different fuels and propulsion sys¬ 
tems, see the Argonne National Labo¬ 
ratory Transportation Technology 
R&D Center: www.transportation. 
anl.gov/modeling_simulation/ 
GREET 


9002 rebmevoN ,naciremA cfiitneicS 


Zipcars JLJl Ujj jJI olodiJI Jlo oLjl 
JJ <L^.LGG dd.U.1 0 - 2 Jl <dj-do dll ^JS Jill 

. I A_) 1 W n 11 ^ I J G5 t 1i1 

j_c<2sIjl£j _xJI oLiLaUj dj_ 2 JI Ap L_£^| :SA 

^jJj (jl la io->k LJ ^a il i oL£Jl (J jLoVIJ lz%uA\ 

jl-LOJ JJIjJ) f-rV’l ^_A Lod jJLil_a _0 £_0 jiljSj 

SdJLa_cU1 I d-A ^ \c- UGlLooJJ oLsujUI j Ji ll I 

issljJ jjJj Jl LlL-^-> LlL»_s j^G 

jJI ( 1 JlJI UjiSccol I <LcoI-!lcoJI <Lc< 2 »iGJI 

.£_CojJI j-o doji Jj j-o dlIjj ^dUaldl dAo I 4 J 
j-ojl j-o j-> Jl4c Sdl A -coLloo j jaLa \ I-S-od I jl J 

jjJ ^_o VI jid (A.i ,d 1 ol Qx.*I _ol *GV*I 

ol j LI i G 2 II j-o ^1 JJ jJ I J_a j . Lo-a jjc» 

<_o jLl_U J jjjJJI Jjl_CO^I JjiSo (jG \ 2 -Vl I <LUI 

p^-dd I J LLUI 


jLiu Jill Jl JaidJ c-u—^oJI jl :<Jh 

o!LiUj-o Jl <Ju_al!L (JidJI jLlGJI LjU-o 

<1 1 1 1 Vi X 111 I <LcoLlcoJI j 1 w ^1 jda*J ^ jJI J-A < JdS_coil 

j-O JljV ^->lj - 2 j <<JUL*_o oljLlG jL*-G- ujI J| 

j-o &lSjaG| Loj .pljUJI Ad-A j-o (J jl a n t III JJI 

JlSS J LiSj Ojl^. < JUL 1 0 - 2-0 ji^ jVI (^—jL^. Ji£ 

Lol (J : dJld ((J)) I j-A Lol 4Jl_i-u-o <j| (J^- j-°^l Jl 

jl jJjJI I—jjLk jl oLjUJI 
<(j» I jji <Ji 4110 as) J^ j^VI Jl isJj LoSlj ^biofuel 
sJLaajI—ujVI oj 1 » ia^ LaU» iI j| ^jLil 1 -^ .dJI j 
Sjj^SII <jlLJI ^ Jl o ^1 pL^JJI oGl^l *\jjuj 

Ji-J jl 6 JjAoj -<_UJ V l-J-o (^Li < j^.jjdJI ^.1 

JlII jj_jJJI O_u^l JiSSj (JjjJljlII A _LO^ (J_^-o 

<oIjIjl^JI 6 jjb j-o 1_ i I I jdJLJUi_CUJ jli . 1 ^ \C. QJ Vn 

j->| J| JaJUiJ JLiAJU-uVI oj 1» I 0 ^ 1 . 9. lA’l ij^£.Jj 

. LatXO^. JLsJI t \ I ,I 

f-l I-* c s'j*-* cI—J aJe u — 1 <—ii^jJI ul 

<jV O-p. j-o Jlc (gjl -L^LO JJ l^_i J-^ 2 lS 

<_o^Li_uJIj <julJIj <jlLJI oIjjGG Li dll jJ-> J 

J^- J-^^l J—<-*=GlsI I j| LJjjl ol—21 n I j 


b» 0 0 < 1 t \9 /\ < 


1 ^ 


A -vV\ a 


jA U 111 Will 1 ^ jA-C^- j j .11 j_o j) \ \\ 11 j | i,s*i \ I d 2 j 

(JJl-H I jj^ (^-2 (_^jGJI (J^- jj-^i^- ^^1 
Jj-^ 3J -2 ^—Jjl <b _2 jJJjLOJ V —II 0 L 2 jJI ^—2 

LjUG LUlJI I O a t "4 A j It , I I A 


jl ,Jjl 2 jOiJI j—o jjTslI jjIS I— 

ol j LLo JJ JoJlI _I_UJ LUlLI <da_&L Jlo JlJlJlS 

LjLLo ^-dulcG [ \ lie .J ■ ^ I Q-s. II i_l t 11 Ll-I Jl-S.1 j ^loo 

1^52KT jl I- oj! J oIG I JA 2 _ jjl-jJI JsJI 

■ • Jl L^Ug 


^Sl-2 ( ((jVI j^k I Vi I )) IjlLo J^- Lit < All J^-Ij j^ 
jl ndiljj ^_ol_l2 JjjJ, J^l jj)» 2Jj t (I 
£jlA ja— gJI jJj jl pfljlc . dll j l-jLJ j 

. 6»J(^jJI oid^l 


J 2a II ^-2 djjl L^lG. j£. j nSv 11 Lla-o-t-i .1 G 2 J :SA 

S^,jjJI A 1 1 CL ml I Ijalij jdG i-LiS .^_iGalll 

Lojl2 qLj^TII j—J l jl JjJI :<JLd_JJ> 

oLlSJsI ^ 2 j-o^S V dj 2 jJI L^lG. (_^a i 

jjl2jjJ Lj^UI <Gl-gJI a gJI LojIj LJi d^-s 

lijjJ2 o \ jl_2 <<lLa11I JjG-» Lojl2 Ij . jA^.jjdJI 

L^lGJI Jj^gg SdLcJ j-o j^.jjdJI ^\is~i\ jl Lo| 
(jjjs j_£ 0 L^JJI j_o A _an j I <1_jjjG^.^1 


ld|j .electrolysis p-L-aJJ ^^-11 J-iisGJI 

oljl j * ni l jl -2 ^L^JJI j-o jA^jjdJI ^G-uaS.-CO 

L^_ol dGGccoL S^ii^ < I w Hj jji_co LSL^JJI 

4 GGGJI A _GuJI <aKj jl j_£ dlt^iS .H-UJI 6 d_J 

• jjo Jl jjj-co 

^jjL*G is£ iSSI J 4 S 1 ddji£I ^ _SS |_2 <dildJ i-*-Gj 

I JIxo [f ^ K s L_Jo^oVI LoiLJI K s x t i 

jJ J jjj^j is tlf- J-CO VI j-O jj^-co 4SL2 JjJI 

jKlI L5 —2 ^GG ji I—SSfLoo o < jA— 

JL^J JlLG J-o A G i-s. jjddfc <1 _EGG <UjLi JU 1 I 

oLJj-o JJ J L° < j-^l Jl odjl J J-b j Jo 

<oLU£JI J j— uJulII j-o ^iSLa Ijdd jA—^.jjdJI 
Jill dJJ p-L>j JU ji^-00 LJ)a <^ll j-o jj)*N w II 2 

.Spid^JI d ^a J^- ^ da II j_l^G jl <o^Lc^jI Jl J 

• b * 1 1 jdL-^il j-o JCLco l 5 -Aj 


djjl I_jl oSGlJL d_ Ol£I :< J^glj j no 

La I j Jl-^ Ol i Vi I I_ £|j_c <£5 (_Jj^G jl b df- jA_ajm_co 

<1 2 1 a1,1 oLj-GJI jl d 2 ^£ I Lo^ . Jloj jiL| ^1 j-O-cG 
O^iS^ toll (^ Jl-s .1 jjjcco L^iGcJI AdJ LIU I Spii^cJ 

Jl JaSl V jIJ . JUJ Lj)a <^ 1 J IJ 12 aS j S^VI 

JUI^ <_codill ^lUI La^LegLi d^— 2 JI I_ 

. JJJI (^dll j£ jUUl 


f! L5^ -5 J—Loo J dji^j-dill jUj <Clj—d-ulj> 

SjJGlo dJ j L^lG. I—JL^. i^-jd-l is j_»Jj I j—jj_A j 
<Lc^jIgJI GlGGlII <uSjl 1 I jL-iTiS JjVI ^iill (^Jj < 1 

JUI j-i^. JidS ji ij JJo jJ! <djjl 
LLoS 1 ^ GiS-co LlS 1 1 ^ . Lu^Jj 2025 ^lx. 1 

,* JloS Sj^-2 jGiG J LiCJjj (LtLi-o ^.1 dGGucol 

j£ ol J_CO 10 dJLJ Jlo 400 ^d_o_i oljLi_coJI 

P-^LoLaJI (_^dJ «b JacG ^dJI LlolAVI j-o A mVi jdill 

dll \\ oSl c -1 -coiS -0 (^d-o j_l 2 J Lil^ jJ-» ddj jjJI 

Jl LLcGl < d-U J Sd-l AjL _coJI ^.1 dGGccol j-o 

dLdJ jjs jlj JUI Jj-CO J^- Ja. 1 I-L^il 
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2 U€Hoom 


2/1 Jb.ixJI 26 aisJU 
2010 /j^ 


f ^\ 


(*) 


(PTSD) iaouaU ^JQJI cjI JjJi 

PTSD ((<L A U^lU UJf (j! (-j^xL. // < _)-o JjA>J 1 o JJ£ jiQu 

. dJJjJ 4 . x tfSLjLx-aj JjlxJf o ^JLjj (l J^bu^xa <LuxAj 


(J-ojuj JjIj 4 ju^j jl_c<a <<j\^ n_<_u> 2)1 VI 

^jJI (jjj —jJ <kl— jjl^.VI ^ l_j—JJlLs J£.l UJLO 

.PTSD I jkuiV I ^LoJ 2)-° ^ I all 6jjl ujj 

oLdlallo Ojlj <6 jJl^.VI (Jxlcl^JI CjI JJ-cJI JVkj 

I4JI Su _ UJJ ^jjJI (JXI_ LXlVI Jj^ <JLok <_ 

S$j Jj _*_oj PTSD i_jlj_U t AVI 




<jl^.jJ^ji—cuj ^ 11 ( aj) ks-\ J—lL ^Jl^ td—lj 

jGoj . <JKI» 11 <ilUiJI jAj-iS J)Jl 2_*J ^_]|j CjLqJ 

t (JjlS (jja I ol jSGjljI £a^.j1j (A >1 JjJI 

i^jn a\ll c -1 ale (j o ^Lla <jlSj _<-‘aJI 2 A^-jt 5 ^ 

^Ijj-SJI (j—^ Sjjj^ ^-j> c '~y * I_a^V ^ ill ^_ uGjIj 

JIIa\ll {\ If. <a!Lo£. (J—c ^Gl jJI ^G oJ^ _*_) ( j__ijj| 

^GGj .oLGLjJIj psychiatry ^ <nVtll o-kllj 
<Cj cujjJ .B .M>j <2 )jjjj uj .L .R> <A.j D 6 J-A 

^j^jlSjlLJI ^Jf. iGj- uj) (jjjlll [LuuajJj^ <La_ok 2 )—q] 

^L^i^VI j ^ A A4 *iT 11 L _1 \V\II)) (j o (jA JjjGkVI 

^jJI DSM-IVj DSM-IIInls IajJI oL_>ljkx^iU 
cJLo .p>j ^G ijfr \i nVill ^LlUVI jL^I 6jj_t-£aj 

<Lu_olSjJI (_^l^_aVI p. KI ^I JjI -cJI <_jjjJLijJIJ <y-^ 

LdL^.VI] <jV —ujjj .n>j ^jj) ^ 

cJLo j .r>j [<UlqJ.S.-JI ^jlljuiilo <jcoL^. cjLuLijJLi 

Jjl_) (g jJI J J^Sjl_A <L»_oL^ ^j-O jJj^uJI] <^-l^ 

LolJjj CjLqJ <^ill j Sj _^1 jJI 

j-ulsll (jl ^Vjji . p jjliG jlilll ^j__al 

(jC* Sjl_i£. PTSD u-jljhi < AiVI ^jS** \ S. ttnl 6J-oIIa.ll 

^uj jj> jHj VI j jj-xal 

tkiJI l_sjJl 1I _o jl-^ <ajulLg ^_a ^LlLsVI 

u_L^lJI ^.J£. J ( 3 - 1 ^-llj l_jIjui^VI -lIu 

.PTSD v l>^HVI <i1 ^ ^jUI 

^-a jlalll 6jl-c| ^-11^ 6J—CjJI 6J-A 

jla^l (^ 5 -^ I—^HljGG ^yu —*s« n PTSD i_jlj—U <AVI 
s. tin ^llaj ^IjV^jJI oljl-ila 




.VI 


< l> ojJ .D> 

<j\a nui .M> 6 j jc. Jjla jjlj j <2006 ^lc ^a 

AIaSsx t 2h° ^liajJI (jxij— 2 JI ^_a c-ullll] 

OJ^ tVi ^1 ^IjJlIL (^jL^ 11 ^LljJ-O ^J_a ^- 1-u L .a JI 

_iHlo <l±\ j_> I jj <<_»^1 jjJI cjI jla I 

<j| <j\ a n * n> < Vi o .PTSD (_>l^)h> < AVI 

cJj)^ < Vi 11 6jjljJ Cj I J-> l"<G|j <ujljhi < AVI I jjfc ^jl_a_> 
«Ua-iH^ l^_Lo j)*s >v. 1 ^jJI ^^GjI^cVI cGl^ JAa :<J 
^UaI (^jJI 1 A < 7n 11 2)1 c^L) < G^J <<_>La£JI <Ua Lo_> 

.JsjAq J^G l^li.^ (Jj ( X-<-0 JJl1I ^ 

^-HK-11 ^—jlLsJI ^jjjJI j j a_> <j \an XJJ > 2)1^ 

2_)1 ^j ((£800 2>° < Cj_Lo <L3jj_s <_»LlaJL> 

jj)W II <jJ jV I cj La La_cuV I ^ i j a*i \ Llojj jL» <lajjj 

filjji jaI— cL Gaj <2 a-^IjaJI 2tGLI jllj 2 /—i^jj-aVI 

2)1^ LIjj-OI ^jJI A JjjA ^jJJ .^JlCJ_ c CjVL^. < 1 LolC 

JaAu_CUJ 2)1^ )} L>^ < GjLt-<2ij (JLi <jI (JjAj 

((. JjJtv 2)-° ^^^ JLJ 2^ < ^ 1 ^ j l^_La 
^jLaj 2)1 o—i^)) :<—Glajj ciJj 2)1 GjU 

^J| ^Hjja j__xj 2)-°L>J^ u-° 

<jGjG jljil (Jlj -s.I ( xjjjj ^La 2 a^- «GUj «-2>—I s jJI 

2)jAh Ijjl^ JijlaJI 2)1 ^^J 6JcGlI CjL»VjJI ^—a 

2^o Loju-uV <<julLJI ial_cujVIj 2 a^g1I 6-° <—^-ajGJI 

jLIaI jj^ ^jLjaVI I a la a jj 2)^ ^1VA SjIjVI 
CjLqV-C. j <1—lLlUI (JxljjIj^JIj 6j—^IGJI —a <A 

<jL^VI ^_1 a VJj distress ^-JGLlaJI Al 

.PTSD ^1 jk^VL 

2a» 2x> s jGj V ol—JaVI 2)1 <2)iaG—co> Jj ajj 

PTSD L-jljh.<AVL V-sa 2/_J <^.11 jIjGVI 2 >° 3-La 

j 1 (j-laJ I j 1 L_j LjG^V I 2)-° —*■ iu 2)kJI gIUjI 2a^j 

2)J^Li-o jl j X_GL^J.I ^G ^LqJjVI 6JJA CjV-^ -Gla 

• 5 l^ 9 . JjlLc ujiAlh dxGjJI 2^ Jj2)-o 


The Post-Traumatic Stress Trap (*) 
post-traumatic stress disorder p) 
the veterans Administration (Y) 


Jjly-ll f-Vj—A 2)-° u' O — 0 < '— iS ^ 

okJLaTL ^l2>lWI —SI 2)y^^ Ij^l^ ol j— i^JJj 
f^JL^ L5—H C5 J i^-^ 

2)1 J I (g Ij*S—GG jLaj ^Ga_oj| 2)1 kjLLo <jjI j <jjj 


d_i^ L\i-A 

oljkuG>V) H-ajyjLa ■ 

GjA (')(PTSD) ^QJI 

4-j.\V u<il,l jjjlaHI 2)V 

Glj jj£1 4juxiIj L&jjjjGi ^ 

^ 4GJUU ^1 Gta ^iuj 


oljla.GVI JJLGJIj 

UaGJI ^1 PTSD 

^.a, wPill > a iS 'ill 4,\Ufc ^jajGjGu 
L a jLuaG dJjj <Hjjji,l jLljJI ^_j 
. GajIqj ^fyjGd 

(JOjGjGj pLju JjjJI 2)1 

jji. jj'ilT 1 ^jJLa. 

jbG. ejj-uGXI 

6jl Jl djGi ^ 

^GJI (r) (VA) ^UjaJI 2Aej^i 


.^IjJI ^ o^jku^JI I^jLLG jlSjj^f JjAIIjLuJjj^> 
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distress <^LaJL jjAcil) ja 
<U jljla jl ^J^Ll <LaLdicul 

c5^? C>* ^ u$^ J? 

jOoIaJJ JJdll j Aui lJ .pliuJllI ^ 
<PTSD oljlruAVl 5dal»i>) 

jl fj^iaJI dadaJI ^‘ni 
L$_a j^lj ^1 uhll i_a.t4.jJ I <LlLox 
L a I<oj^aJI j^a jjjlLxJI jijdaJl 
^ojUjll J M~;^ V! oVL^- (j-w^ > auAi 
.dysfunctional state 


^jl-Aa-<_o t^jUdl ^^Idd 4oVJ £y> Ide^l J 

<o cajJI^ 4 PTSD _ 3j A, AVI ^^aI ^£.1 La <lL^j_q ^a 

1 d~el j fj\ Lo£ 4 <L*_col 2>° daOJ ^ 5 -^ 4 ^ ^ <^H 

(jAl^-VI 6difc ^j-alc 2)1 ‘J J).* 111 p ^ 18 t j-° -Add 

2) I ^f i 4 1 LajJ • ^ Lea. Lh° Lo 4Ja.^o ^ 3 

LL-AVI Jd*-o j-addl dJJL dd NVVRS ^coljdll 
^LlLlS ^d ^-ol dd (_£j-l PTSD c-aljLi 4 AVL 

.%300 c_jjLaj Lu 


^lll 4 o-e 4 All <AAjJI ^ _jcJI <Ll 1£.U ^i£j 4_ic_ 


PTSD 


)lj—A 4 AVI 2)|» :<^—11a dll-o> J[^dj 


< 4^) A 


^-cuUl 

Lo_o <4dLdllJ 


‘AJj- 


j 6 j j u-° ( jrV^ j-° 1 


(SJ^ ] u- 


I dd> 2)"° 6 da d~a- da 


,VL^ 




^Jl SdLjJI 6dA 
kAaVI 

daVLa. ol jl 4d jl colli jJl£.j 4 a ta 4 All LL^l coVI 

—4ojl»JI <-0 JlAJI ^_a (jj—lljoV 2pLll A?—laJI 


La| Iliad ^_a <J-oddJI lyd»jL^Jsl da£ c_al^y 


L^j^. ^e_a 4 ^ 1 1 A. 6 j—<Lcjdl 
*‘P j -co 


«.PTSD c-jIjL» 4 A^fl l^_al lfl>lLua j 

^Jja Is PTSD cJjL. 4 AVI 4 lu ^jl Sj^-Sj 


SjjLcoJI <_ cAjLlII j_>j till I ^-O 

LqjlS ^LadlJI 1/—ajLscll Sjld|j —cajJI dal^JI 

c-Ujla Loj c-i IjL 4 AVI I life (_^cica>_coo j L^-aL ^laila 

ly\_>l 4^11 Jj)W II ^e_»j_4_4jl j j ^» II dal 4 A ^jAa ^j-o < LlL. 
c_aljL> 4 AVI I < — L-42J jl^alj <A^la. ILua — <a Vda 

Jj)Wll £A-* jl^daVI daVL^. Jd£. j I all jLjjVL 

0- 0 o* VI —<-oj^l ^3 j—L oJI c-aj^. 

6jldl daLLaj dadl j jJLa . _coLalo jJ-u l/dbLala^fI 

c-aljLi 4 AVL lyd>l 4^11 -JJJllJ p LadUl ly\_ijL^J.I 

a Jj-»j .2000 ^1—c dlo a» 4 All ^—L. PTSD 


dill Lh° <c_j> lj—L4^*21 I j_& <l^JLco 1 ig \IL~>\^ 

daL-O SLlCc JaSj-culoj AjlIaIJI A 4^>ll —a I_Aj_uG 

^_cAjll ( y^ f.\ —odlJI i^ajLsdl (j—o c_aWI 

<La.j _a c_a_laj .PTSD c_alj—L ccAVL 1 /_al 4^>ll 

A a \£\» II LdLajJI iojlill j <aj \IV0 I cJjjLlII ^Lc^VI 

. I **< I A \ < I I < 1 i I 4 . i « I < 1 4 « <i 4 i ill \ H ^ClALLII^ J^JeiJI 

< <^jdAa-co> JLa Lo^ <(jlj^l (jl d^a <dill £-oj 

((.<4 <<a\ ^ PTSD c_al jLccAVI jISjV» 


' > 4JLluI ^ 4.S. \ju'i pliLif 

c-aljLi 4 A*2I ^js*i 4Vil <jlILl 1I L)l dldlll J[>dJ 

A \ 4 nlcoVl <_coljdJI ^ Lda ^.lijVI I (j a Xii^j PTSD 

L)lolo^w j 41990 ^Lc dadcI ^jlJI 6jLcolal 

lydajlccll (_^dJ cJla^lJI Sdlc| ^iLjJI —4_oll)) 

6 d^ oL xt, dij . 0) (NVVRS) «^llAd ^ .LodUl 

f-LodUl lydii^L^Jsl ^^d 1 all ^_col^d-ll 

iLca ^ \o %15.4 L)l da A sj 4 1988 ^lc ^LuulI ^a 

LcAVI 


dLP 


^Jlo %31 ^jlj 4daiijJI dlld PTSD c_a 

da laj^l jiaJla c-aljLi 4 AVI I JJfc l^ilc. ^jl J^a_ 


(JL^a LpdJIj 4 dd_^Jl oLoddJI 1/_ajL^J.1 daVI_ j 

^_a PTSD c-aljLi 4^1 < aJLx_o ^Jl <£.^o_oj 4 A a ( 
^^-Lc. l^LJd jdA 1^1 La 4 t jjjakVl dal— jlIL (jAajo lAa^. 

.<lalL jj_a (J-oe^a (^dJI ^lillll dllaljl 
(j^aoA—cul ^^a ^>klj| Sdl—c.| 2)1 dLalll Jj—ao 

A 4^11 <1 _»Lc.j-ll ^Ulj ^ _a j PTSD c_alj_L 4 A*2I 

2 )-o J 4 Aal 4_>llc jIjj c_aj_4_o ^Ldlll ^>ajU^oll 

dilldLd£j 2/_LLca-^JI c_a ljL> 4 A*21 I d-A ^ _4-i2l^_0 

2 >ud^Jl (_jl VI . 1 (LLi. ^ 4^**1 (^ 411 ((_)l^ Lp^I 
dJLo> .SdadoA <I_ 4 AjL»_o 2 xj)fl >1 J - 4 ^\)Lju!^y\ 

. ^gal 4 Ti VI ^jAa ( ^d 4 ^ J) 1 41 1 ^ l^jJI I d-& 2) I 
LAJjUJsl jAia 2p> ^PJLP^l d^d^-J (JjLojj ^jdla dd4 
2/_i^Lin ^aL&L _©2)11 2)-° ddc <Lo^ll^ 4^1_oddJI 

L^_a^jljLa ^lll ^Wl c_aLcu^. c_a —him V «Lalj ^LaddJI 

j_oVI (Jo-^aj dd j . c_aj^aJI cAaJl^J 6 jLlLcI A a 4 xiaj 

da Led 4^1 IL ^_aLcssckVI] <dLjjLla^ .G> d_ jlojlIL 

^jxcia^J I ^ I laJj|j daj I_co <L*_o L^ 2h° ( < Li codll I ^ 

Casting a Wide Net (*) 
National Vietnam Veterans Readjustment Survey (t) 


<1 w AII da^alcl 4^ajLJI dlld da_oj <_ <j ^ 11 4_»L^_a dAa 
c-aljA 4 AVI dale jl jJ L^_a cJijlAll <0 _C4illl %31 

.^LoddJI lyUjLaJsl d^£. PTSD 

dll_col] <da^ajjd .P.B> ^1_a 2006 ^1_c ^a 

(Jo-^jlll LlAco 4^ljLa_ojJj!^ <aoL^ daLaLjJI 

4 < Lcol^jdJI dlla ^a <1 ^C-2)!I da4till ^jAa 1 (^-11 

^^Til 2)1 dAa j . L^jLa <_oddll -wLajVI ^a ^>Alll SdLcL 
Jl^j 4 1 a \x 4 A L^djljl 2 ) 1 ^ (_jl-!l daV LaJ I d I» in n I 2)-° 

(Jdx^a 2)L 2)^ 1988 ^1_£ daLc^djJI (JdA^a 2)1 

. %1 8 SLl^cJI (^d-o ^ lc- daLc^djJI 

^LJI c-al-s-cVI ^d < l 5 1L dll-o> dljl-co ddj 

Lfcj-cuj dAa 2)^Jj f<2jLddJI <d —j^jjjd> A — Coljd-> 

dl d£ VI 2)G jIj— aVI < lt^ ^Lo> ^-^211 1 J j I a s 

2 )-o I I jg 411 a ( 4 -col^d-ll 6d-& ^d da<^ La- ^lll 

1_j IjAc^V I daV Uc JA’A 1 **< 4 c^ L^ll da^ <^dl^ll 

^c&l_do dall^ 2 p^I ^LoddJI i^jLiJ.I die PTSD 

dall ^j c-aljA 4 AVI I life ^j^ajJa^ujll <jLdl^ j_e£j <LLlL^. 
Id| Lo| .^Lc —cua Sda.cc L^_aU c_Lua jj ^ Q llja^.1 
2 )-o 2 xi^—^ 2 p^I (j^>l^ 4 V 1 VI (^-L- j-oVI jo-ALal 
clinically significant ((bjdj_<-u j\ (j n eJI—xcol» 
a ^.jA 4Till 6 ^>djl ^ 2 )VJI (^ 3 4nil jAj 4impairment 

da VLa. Aa a ^_a 2 /-°Gl 1 I dal 4 A 1ja! ^ lr. (Jj_caeaJI j 
A^ ( dale^djJI (Jd— »-o 2)j-d 4<JLLadll (j2alj-oVI 

^LdJI 2/-^- Sdj) ^jll da V LaJ L ^ A A I—ood % 5.4 
4 14 ^-aLecJI daV LaJ I da^alcl ld| %11 44_4_oljdJL 
2)1 J^dJJ 4e^u-s2j V 41 La 4 1 dS-A j . SLeaJI dl dlLol ^_L. 
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(Jj-oA»Lajj jj^lk-col jl xkaLdjL —Iajjj) 

k is~i\ Lo ljju^-a .4 jLj^j ^_SI <(JLa£.|j caLhILIj 

• (SJ^ Jv b ^_s^j jl Ijj-ol 

<(jojjAjJ .F .E> I ^ i Ca _oil 4_eoljj Cjj-^-U I j 

(jl [ jlkitVilj 4_*_oLi- jji Sj^l jJI jifcljia 41 aJaJI] 

9 ^ 

^ Ijjla ^1 ^fS Jja 6-° ^—^b 

j-o^/l 4 a ^j^alaI ((JLkial j JJ x <nll CaL*_o^_o ^yzi ju 

jjJ-ll (jiiAJj . ^—*1 <ll Cj dll j (jl ^—SI 

dl-lj (jl jIHaVI Ijj-ojecol 4 jj^Jl 1I Ij!^jl_<-L 

Lo (jl 


u'l^ LoJJLJ (^JL^ <^Ls_S C. 


f*^ 

V| ~ WM * C5-S j^>^*-M 


<b J-A_s SjJ^ CaL^aI CaJ^I JJj . kc J.k Jj^_o (jl^ 

.^~jLlL j-o l <lL»I jJI oLj^dJI 6J.& Jio (jl 4^eoljjJI 

jla . 6 IccjV I I j_& J x A kC Ialoj Jj) W 11 ^JLoja V 
jjlh Ca IajAjcoj J^Lk ^£jaJ 
Jlj_i^ij _ I^Jj-oLa jjUjJJ ^ 

^jjaJI ilk II caj^ (^-S *1_ojlll j4JjL>cll j-o 59 

^ <^£aJj£. j_o j^-eL jAJ dLljj dJll& ^g-jUdi j£. 

JjisJI <Jj— eo AAA . dll j (j-o jGJl—eo Jjla ^jk- I Sj-a 

(jl Sjlc jfLoj ^jlSI CaIxJac^I (j-o IJd^o LcjJ 19 (j£. 

I JJbLco £jll (jj^A jlk < Lg-^J JJ (jl 4-0 J_XA5 1 _U-CXJj 

Jj&Lcoj (jl jl 4 J ^llj-tAsI AAAj (jl jl Slij 4jjLi- ^jls. 
jjj-o A*_j j .4 j J i n^. CaL& j) x Vk i (jj_>L-o_s Legal k x Vi I 

4jjLi- A ojlll (jujLJJ (j a %70 j!^J < j) _ol_C 


J>*—^ JS U-° Sj_^Ij 

Jjlj ^Jlj co Ajl£. L&j j AA I jkj 4 oAj-oJL 

Ijj^A ^JLo %24 (jl Lo^ f^oA^ (j-o AcJj ^-cL 

^o£jLjL^.L» 4jjIao ^^jJI 11-A (j-o (^j ^-1 0 Ia^I 41^2 
(^A f-LoAAll (jOjLiJ.1 (jl (j\JLi AA j 6j—II (j-o 

aLj^aJI (j-o AAA. I IJ) ^11 _4 

a 9 

(j-o AAA. ^>^1 ^A&AJlA (j^*ii^>. tVi (j- 0-0 Lc<kj| SAjA^JI 

.PTSD c_j!jK <^VI (_^kl^£.| 

6i - ^ ^ ul <C^ — 0> (SJi 

I I (j-»A-ll ^LoAaSI j)A_ijLiJsl (_^k*_» (jl L&Iaj-o 

I J)\tn\s (jl (jk^u j-^-CLo cAA j ^jA PTSD c-jljpi < AVL 

cA Li l^ L» < I (_^-o Uj ^ S 41 b *■ * I i-i^^ I ^ 

^jJco cA-lLl£. IJ I_AjaI (^j!^A ^_SI 4AjaUJI 

. Lijj-at-cuV * *cAa1jc^.I ^j!^A cAjI^ Lo_ij (Jj < I A-iA^. 

4A^La V cAj i <~T\ 11 I A-& (jl)) :<^j _LL dJLo> J[^Aj 

4jlAjJL V J 4_olkWI _ 1a JLl^VI jl cjaML 4_i 

(JjlAj I 9. \ t\~\ Lul aISa a-^ULauJI <_il * < i7a I ^A 4_3lA I jJI 

^ J ~ 

cALiLv^ (J^ _CO (^^jIa IULl^ ( _y^Aj LljI !j _ o^fl I AA) 

j^_)j LiJs I A-2w I (j l_a ( I A < La j . ^-1a Li AA I_COJ 

j^Ajo AA 4jLl^. a caL>jjl-coo j_«ci ^aJI (■ I oaUI 

(j-o £3 jAAoo Lo J <(JaAj ^cS j I 4jloA-4-£5 1 ^ \x I 4oaL^- 

«.^jji o IA jjkjLco (JjuaJI 11-A 

(PTSD): A Problem Defined by Its Cause (*) 
A Problematic Diagnosis (**) 
fabricated 0 


'•'l(3 >;■■■* cijai^ 4 KcTio :(PTSD) ol^K^VI 

DSM-/ 1 / 4 _u-Aa 1 I qLIjJo <A^LS ((^oLc^i.Vlj ^ c^i ik drill (_-CLikJI» (jo LlSL^. OjAjlll 4 julaJI ^A oLi. 
.((j^sj) oAiAj-o 4 j m Vi 4 -oAc^J (j^>k toll jAs PTSD coljl^^VI (j^Lik-coll jooLs-ll Jjl jl 

:^Jj Lo^ 4-oAoisJI oA^-i Jj-calll c-uokll jj-Auj 

: jLJllSI jlj is~>\x II jAjJ 111 4 -oAo<all (j^>k toll (jiijJcL 

4 _ij| j I (_jl*A Oj-a 4 JL^. jo Ojl j^. j I 4 ojL^. 4 jL^. j I AaLlo j I i_n i<~> I AA ^j^xk-JjJI jjiL> jl '1 

. jjj^VI 4 _o ^Lcu j I 4 ->a t n^k II 4 jLo^LouJ a iA^*i jl Ojjla^. injury 
.OAaLcuUj (J-o^I AAAj j^XjcoJI jl ^-S^-ll jl AoA-AllI cA^kJI (j^>k xoll 4 oL^1jujI jo^ATi jl -2 
jA 4iAUJI j-o olilsll OA j£- - (j^sl^A^I j-o 0 Ia j o ^ o AjU jLoIdcl AaA ^-ojllll cAj^JLJ J o'i^jj 

Iwithdrawal oLi-coj^l jl numbing ja^JI j ; 4 oaUJI Afdio flashback ^Lkijl jl ^^1 jkll jjjla 
_ j-i^jlll cJl»_^ 2 .j iAl jaxJI j ( 3 jVIj irritability 4 a^_^JL» ^-L-^L (^aJI hyperarousal FT 4 \ JI 
LjJj_co 4 aAo^ j<oi distress 4 AaLcaJL> Ijj-at-^-u (J^k * 7 ill ^ \ nil 4 _^.jaJj jfl * 7 > 11 (^-l-A Aoj-j SaI 
• AjVLiJ .1 jo aLSa joAj < 4 j^ 1 ojJ| jl <UaLoI^I CjIa^LslSI ^jA V!)LLkl jl 

4 xj_ulj 4 a j) q ^.1 oj-Lo-o jj^i AA (j^il^A^I OAA j| jA_lolA ^jO-fflLik-cullI c-iSjll I AA jAAllo (JaLao 

. 4 _oA-c<oJ Ijj^ijjcL (j-solccxLl AaA Llo AA l^_il Lo^ f(_£j^.^l qLI jli<AVI j-o 

« 4 juuja 11 I (j^slj-o^Ll ^jL-io^.Vlj ^ c^> 1 -k-x 7 iTSI cj iTslI »(^i oj-o PTSD cjIjLw'-V^I cAj^ju aaJ 
aLjlcjj ^-1 j\_cijljLll ^LoAiSI tjl^llj jcLcuAjJI LlaVl < 11^1 4 J , ,.l 1980 ^.Ia jjLcaJl DSM-III 

. a 1 ojo 3 ^jA f-LoAAJI jjojUcil l^_uLsu OAajA 4 a| J cAjIao (j^>ikx 7 n jA jjcAAJ I j-iAllJ 


(^ji _ijU, 1 4_coi^jj ^Ujji 4 jla_oac 11 (j_ii_coJi 

• caJI^ dJLo> j| JjaSI 


(**) 


jLaa.7 I t 


Jtrii a l'{\ 

xiilJI .t7\ll». 


1994 jjL-JI D5M-/y((4AlAlJI oLI 
^Lojca. 1 ^Jl aAo_coj PTSD ca l^lscc^VI c_Lju jl 

^ lc. 4 jl4jA-^ 41a Leo 6 J-&Lco.o jLi-Jjl _ ( _^kl^A I 4 j^Ij 

( jLjk-caj'd' 1 jj^Ja jA 4-^_-y 1^11 eA-li-J^ (j'H il (J5v xju 

^Ul hyperarousal la-JuuJI isj-Sj SVI_yo^LSI jl 

jljdxJIj jjVIj irritability J^xV, 

CjI JacVI Jj—^ j-fLjJ (_jJ.ll - jj^jlll t -4— 

.(^vi^jiLyi j^i) slaj sjajii 

. 1 ^ "i "S. X ^ ( _^l dJ JL X Vi o ejjjXjJI I 4aj^!jJ (j^-lj 

PTSD caI jla-x-kVI (J_s_^j 4 a \1 , 4jaLj-J 4 h II 0 

j-o Jjjl J-o I jJfc I A -&j t LujIj JjQ-yjJI jAi-ik- colLSI 

6J-& (^jl \ k X trill j^/ !4 a-cxa1jl 1 I ^jslj-o^l ^_a 4 a.JJ 
j-o^fl Jjjj Loajj .4AAijLk. caLccoI ^jlc A-ojaa 4JIaJI 
£_aljJI ^jj Jn x 111 j\jJI_ 2 cJI j\A 4 1 X^I 11 j) J_& I JjIaj 
caIjIo-oIsVI cjj-cxkl LoAjlAj .4_oJ_uaJI dilj J (^| 
(_jl Sjjl jJI (j-^lj-a^l 4 _ojI 1 Sj-o PTSD 

i_i \"\\ 1 1 )) j-o 4 jlSIalSI 4 a ihill 
alll (jklj-ojLl 

Ojl jacJ LajloI ^Li-a-coj A-AJ CaLoJ x^ill CaLj^J Ca-aI^ 
Iaj dll j Jala Jjjjac I ( __^ILS I CaL^a^I jl -4—aIaA--^ 


Jl . .-i-O flj (j^p- 
<1980 DSM-III «< 


4ljJ L SjJ J-Ax. jJ-Cj 4A. I jLco Sj^ I jj I j | jj^Jlo (JkjcoJ 
(_J-S IJJLO -COLA ^JAJ jl-<-XJLiVI j| j| ■ Jj » \ J-2A- 



David Dobbs 


‘*1 x Lcxj )) cj LJllo 

Scientific American « JjjLo jl^j^ol 
£-$jJi jjjzJI jZfj <« Mind 

. mind matters « ^ o ^_o / ^jJh) 
LkuL, , 


uJL^cr*? 

ZSLaII/j iLujJj/j 4 x 11A / j (_tA// 

Neuron j jiA j> .LclT 4 j 3 /j 

http://scienceblogs.com/ :jJs Culture 
. neuroncuiture 
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• J ^jU ^ du ^ 


I 


PTSD oll^»Lc (jl 3o^lU 3 <i nMI I 
.o^l jxj 1 ef\ Sj& ^ | 

'j « -*>■ ' ""« ' ' I j*J ^jX d \ t I d « , i . M I 

.^txxtM fitj^t crL^. ol jlruJ^jt I ago <L>luaVI | 



%31 %15.4 


.▼.. 

oil i JUVi Sjlel 

2006 ^Lt NVVRS ^oatl 

^■ -V'II jV ‘Cik&ujl ^jjJI cAfLoJI 
' ' ^ JSbcii Idj JO (jSd jd 
.(djMaJj <ojjjjjJ>) 



% 18 %9 


^A< jV ,a^1 oVi^JI 

«j 3 bg-a (jjdjLu JJd» (jo l j^< in jaJ 
.( < ( _ ? llj dLa>) 



jl V| <l$-l uiuj V <ULiL^ PTSD cl jiao# I jl»:< c ^llj dla> Jjli 
kja. jLo o laa. LxujI l^lj jjiol oljlat^^l liA joaluj, 
^jli oM£uia Uul jS^XI j^j (djlijJI 

((.^bll jSbud lg.sJbu jsd j-aj <oljlaua#l llA ^-11 L$.Qi.Vij 


(5 1 .4-Q lU^ J <jl>^>Aill Jjl^u ^lo L-caJj-o 54 (jl PTSD o,lj U,AVI ( 


0,1 jhi <^V1 ,c$-,d-l ( 


i d)^d-ll * 7< V 1 dde d)[ 


,dll d-JJjl UJ _le JI3 PTSD 
4 —col jd-ll ^cllll oll^ ddj . pLad is~\\ 


^GbjLiaj 

itt 

<L>LosVI (Jd»-o j,dV j^-S £_1 Lu La lj_u^ 

oiLccu# dill JjJLjj <i_il^la-t dsVl > 

6j-al*-tl <_d_aLsJI j_uLsl 1I 1 g ia iljdstla 

^■e-cull 4_llcul ^ ''Q" /)' La^ ^4 . .^ A .7." I 

d)-oj . JjjGlU ^ i 1 g \C- oLiLad^Lj 
d^ddll (Jjla-lll d)l <dlll ^^-le 4_lla#| 

^ le <^111 NVVRS ^uil ^L»LJ 
ujljk Jd*-a I 1990 

^UjVI cJii ^1 PTSD 

1990 fit NVVRS ^uJll 

1000 :^-udl ja^JjLu j^a jjx. 


Ld^ 1j_^1 

Idlj .^Vl Id^Jj 

4-od-u^ dd ^d ^.^iji_CUJ ,_'1^U , 1 \ 4 \ 1 1 V1 

u> Je—“ Lridl LS—^ 

I J)K X Vi t ^jl 54 ^JbddC ^Ul J <_od-t-oJ I J) X Aj-3LJ 

« id-1 ^ < <« ^jdil p >.i c 1 

IdA d/->l ju^s\ (j_j .70 ^&dd£.j PTSD 

dA^l <^ill lA-» (^jl_ cuJlILj 1 < AVI 

<d/^d jS> ^la \j . 1 Abta-ll j \C.j CjI _ad-i-oJL 

. 1 ioif- j_i£. jJl 1 d-A (j\ ;JjdJL dild 

^j-idJl ^_t^2aji.l die 4- ileli C-) 1-^>JL*-iI j—ii^l 

il^JLxXI <_ad-i-oJ (jlijJljJl dp <Al^el d.1 ^^j 
^1 >_iu^ ,^1 ( ”(CBT) 2uS ^J_boJ| _ 2^x3 ^jd.1 

dp 4 \\a. n 4—od-us ^_^dJ 4_>UH—<_uVl jn»1 
JL^j .4-a ,-U^ JJ c-i—aljllj jj^lll 
.4_1L»_2 Cxi 4d_»jlaJl 6d^-> 4 --^JLjl 1I d)[» dJLo> 

PTSD L> LL>k. uLoa ( _yljj_a 4_ca-Idl _S 

4ju^.^LaJl <LijlaJl 6d-A dx>\^-> (^dJl 1. ^J1 

j . d) t ii^k^ll Sd-L^b 4_t«£sjd 4_idJ d)j-^ < dJL^b _lu 


die CBT ^LJUil f 1 


4 _ij_odJl _~vdJl d)l C/- 

dx>^I dd C-iljl d>— 4 

4_)l^.jJjji -cuJLdJl oLa^-sJl (J. 


l^Ul (jAa i ^lj 4—dd 
La j^e j d^LadJI j-ij) 


: dA^'-L^> UJ^ dd j _La-tlaV! Id_ Sj _ JlolII ^4_l^jJjjd)- 1 ^ ) 




%11 % 5.4 


—cul (_j|d <dJJd d>^ ^u^sJl 
_cuj «_ 2 Liis7Li d/_il i^ill 

^-olij 4lVl» Vil J 6j—i^dj dh° 4-ijl~>xAlI CjI—1LJ1 

4_lojjJ 1 old_^.^fl Sd_id^ib oLUl_col 4_idJ 

JLU ddlel Id!)) :<^JJj dlLa> \ i A i j ((.4_idl-*-ll 

4_iLc<aVl dp 4_OCib.ll <G^ _LOLO d)l C-jill^VLi (_jLcO_a 

4lU fCBT ^JbeoU d— PTSD p 1 ^>k^VLi 

6d_A SdjU=oo ^d didjJl ^_dido dild-i dll| —co 

L^_ld -coo ^jlll 4dJjlall ^d-ciUJl dh° ^dJ (^J^dll 

«.4jJLJ 1 ol d-=o^/l jJccodJ (_^loij_ll 
<JLidColl oLcoljdll dill I d-idJLJ Jj_ 0 ^fl did) Dooj 

traumatic a_w5jJI ^UdJI Cal—idl {J\ on; ^lll 
^lllj Jolldll jU-dll dP <_ocollll <brain injuries 

Jl ‘3'j—J ^ ^1—^ 

c_)l^)l=ods'^l ^jlsl ^e I d)-^ I- AjJULOJ c-i * < j (J^ll^el 

d>^ (£j—^.1 4—ejo^o 4—^.1^1 <ld—5 cAj .PTSD 

Discrepancies in Diagnoses (*) 
cognitive-behavioral therapy (^) 


oilCd—1jllo ^lll ol—coljdll i 

d)-o oLej)o-^o ^_le o-»j^olj stress 

old^ll^l dj) j dP < AVLi d> A 4 <^>11 

C/SLi jlJI L/- 1 (J^.ldlll d4 • g-1 ^ <*^^1 d/—;j 
oljlH^^I 6d_A ^-jin (J» ^ i Lo_0 I d-20 Ij-d)l^ 

^d SdlldJI 4 ccide _COVI Jl-v^ O ij^oI Idl 

d[ ^Lodll jJj).uaj JLiJI dild^j ■ 1 -couJI 

i_il^bi <^VI ^d d_Al-call ^dooollid-ll d^d-call d)l 

die d-ALdci Lo ^_o ^-j-oI j 3^^ (J^-l^-^ PTSD 

. 31^11 j) ajtll^lo d/-il 

l^jle dloIeVL 6j_id^o jaL SJldll o_II^ 11 

<Sja^Q 4 j^jaJI markers Cdln oil jJI o—il^j 
. 4oJOjo_ol I (jlal^e^l ,Je Id-oIaLo ik dill £C_Juos_i 

3^> <Ti i ol i i 2007 ^l-^- o-»j^o I ^jlll 4 —col^d-ll d)l *^l 

4ejlj-o PTSD c_jIj _LcdVI ^jlal j _el ^jl_o=> 

ddj .4_ici-jJjjuJI 0 L 0 —coljJI ^A Lo£ 4_d_olej 

psychiatrist ^d-uls jdij] <d/^d. a> ^ld 

Ldoij_o 90 (J-S302cdo [^(( d^dj I 40 dA^ Lo )) ^jd_ coJuolo 

c-iljki t a* 2 I ^jIjIj— e 1 /p Li-cj 1 _j I—Ii^^L I—iLo=co 

L^J lj_djJLJ —ill ( ^lj_aljJI dPj f -A die PTSD 

Os. I ^_o dll_)I_CoVLij . J.^kdll 6d-A ^Illl d)JId ^1 

(J^luLHI 4 V\4o 4_Lld_o ^1—a 4l^Loj 

dA-i >L> 11 ^>eVI ^ n Vi 1 jll q 1 standardized 

-caL dA-lJ.I d>° U^J^I —n J ^-Ls <dl—Id 

d)-o i^\ 4dj-»-l 4 IIV 0 4_LLLo fi\j^.L PTSD qjljki * A*2I 
jJLlLx-O 1 ^ ile 3okH Vod i C_lJLC£s| d)l 3. w ‘ 1 

.DSM-IV ^ISJI ^ Sdjl^11 PTSD v l jL^\ 

Voda^JI dP La^ll PTSD a,l^-k^VI d)^ Idl 

LS-* oAf 3^ (lPJ—") 

** ^ ** 

1 \, t * 4 4 1 4_laJj £ i q \ dA-* I «^ 41 

I J); A^-itlj d)l a-u-v-i Vod i dA-»Laa-LI ~s. tViVl d)l 

d)l VI .^1 4 jl— calo PTSD 0,1 J^VL <_^L^3U 

dA; (jlal^eVI ^ <^Vi d)l ^—«^d <cild cdVd ^—dljJI 
ViLc^sV I ^lal^e I dx5d-U Ldci^_o 90 dp 70 d)1 
>-4 1 oLod^ll ^d)j-d <PTSD c-,1 jki<AVL 
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. 4llLa j i 1 1 ^ Uhni £ jLaJI djJ jL~d j jdJj-o j^Ij 
L oll j ^Lojlll jUjlaJJ (j-Q.$[j V 4 K i. nil j^J 
(^lllj (^Lojlll (jUjLalL (j-^LaJl j—^aJI ^UaJ jl 

^-J-oua JaI ~d \ (1-ole jjj-cu <LSj_Joj ^_1c -<-G-o 

SjLcJ Jjja SjII 6j ft JjlG o->j^.l ^lll ol — 

jidcJj . CjI _La-ull j CjI j_laJJ jGG j c_£_ j^jJI 

v- jjJI ij «lL^lj ^.UvJl *_l _ jujj ^ Ac. ^JlaIj <gi L>Ll^i 

«S|j_u ^Li j£Jj . Jj da ^Ual jljcL 


4-i9duJI JatJ jLiLiIjio 


4_ilc (jfi _ juu 6jJ-» ^ _ II (5 jdJl Jj_ a_» I_o n^k 

l_jj^JI f -1_G| 4l w^-\ i'll j\_j jgJjlll Jjl_ag jl 


jG jjllll <Jj(_sJI j £__a" ^ 11 ij 1 ^ K 0 4 ~* *, ^ 1 ,7.j 

4 * ^ j lj*\ \ < " 11 42 a _cul LojlS (j) 4*1*0 . Lo^.JI 

4-oJ <^ill ^Lojlj <4^xa.o ialj—alVI <ljj^_J .R> 

la 4 la G Lo jA llA jl .4_>jLa_ll 4jjlaG jo d 


jl jL^Vl j_o 4-1 La ^dLa! j^ca 4_sJla_o CjI _ajd 

( 4_iljjJl . jjjC (j-£aa-cu Slij jl 4 _LlUjJI jljJLa 

^G <djdaJl j£-o-o j— lC jjj—cu 4 j1^j C-> daJl j du 

. IdLa j_o L jja IAjLulcL 4-o J-uall J * n G t ** 
llaj jjlSjjlII I 1a jl <j\q \"u n> JjI j-ll djlajj 
l-u 1^ &J-L ^—Ij 4 aJjC j-o jGl—cu JajLS . cGj ^—1| 


LLpJ ^ 1 a j jl^ . 4_o jLal ^—S j-Jal Jl jj V 
; Jj o j . 4 jllS Jjl> J-o^j Lo Loj J Ic J-ojlj a.j o * 4^ I 

Jh-jj t® ^ 4^» 

^Jl^Jj Cul^ l^l-^ oL 1 — & lA^-J • jJ) aUI i— J-Sljl 

< 1 ^ u \C. ^J1 jJ^-ll L^jUaj-o ^_SjJ 

^ j^-Sl (j^l .jllalll jJl£. jjUaJI i_Glj1j 

((.4_l11 jJajJI LojIj < jjUaJI jLla^al 

S^ljja J^—cJl ^ o jf'} 1 1 1 
jJlJLj 4j|j <PTSD (—jljiaxGsVl (jolj£.| j-° ^' 

1 <A 11 6jLjl£.I (j^-o_» Lo^ .JajAll jjL^JlJ (-JijGJl ^j£. 


mK ^ o ^_a JaljGG^l Sjl_cl ^_a 4^a.LiG ^Ldj 

AGjjuJI J-ojG -CUJ (jl^ (5*111 J^-J-ll Cf^i jGlI ( 5 I 

.dilj J-*-^ ^-1 (5111 

^j-i JjLaJI JjW 11 Vj-oulI) jli^^l 4_*_uljjJI ^jl Jj-uj 
C^UI] <(J^-1 jlo .Ch> I — j^lllj (jjIjJlII (j—o 

JjUl ^ [2007 f L_C VA 6jl jVI ^ 

4_»L-^jVI J Jjj_o ^S I jcL-<aj jjlj ^jl ^ _ajuu 4_j| 

J_oJLj 4_colj jJI 6-lib .**< a! 0 ^^Sj . PTSD <_ 3 1jlax^a*2L> 

jljaJI ^jo L^jJjc jj_2 4jjl_aJsl ol^lll £A? —cjjlo 

J! C u ^ - X 9 ^^ ^ fl 

^Gl ^j-lc Jjj (jGiljCl dll^ Jjl^JI (j- 0 %20 

. i jljIaj-saVI 3 lj_i 4*1, ^,*71 jjj-i-sajJl_o 


Distinction Denied (*) 
Disabling Conditions (**) 
Two Ways to Carry a Rifle (***) 


.<liJjlll ^jGsljC^fl 

U-° t J—^ J—^j] < OJJJ M G> JJ—^ 

c-jljLi I AVI ^_i_Gj-o ^_o jla J-oIjlj (jlaljujlj 4 jcoL^. 

fjjLj^ ^GaLg J^IjIJI <J(— colo :[PTSD 

Lo j <AjJI I J.A ^Jl 1 \ 1 j *_4 ul < S J^l < m*u ^jl LjulIc j 

(( \ A> ttilll I 1 a (^Ifl (J-° 4 (5*111 


) iS < ^JL4 CjVL^. 


Ju^aJG 


l^-ll < oli w > > J^LcuJ Lo JjlC 

(jjJjLiJsl L_J_cu^-i IjLo j^-lj -U^J-L)_^Lia^l 

< Lajda .PTSD c-iIjla-ciaVI t Vn ^Lojlll 
4LaJl_a_o ^j-lc Jj-c^a^cJL dilj ^IjiJ (j—^ jla 01 J-oU 

■ Oi.^ Lo jA 1 j & <jxcJ .^-ILo aCJj 4—ll_a_a 

j^_>l <^ill (jr\ \\jll ^al tn^/l Utl 4^aJ 1 a o 11 c_n t < 1 j 

< <6j.Ch> J><4 *11 ^_lie jj | *21 ‘-_ * 1 jL» »1 |^_ 

c-^ljLi <^VL> (j^_»Lc<ai.l ^LojlJI ij^jjLaJsl ^-ll-^- ( 5111 
^Lc jxo ^j-iGsjll I1 a l^La^l (^j —^.1 j PTSD 
^Jlo (^| *_l-Gi— ecu 4 j| <2006 ^ILaj 1990 

Ij^JjC (j-illl ^LojlJI G^jL^-ll (jl Lo£ .^jLaJJ 

( p- Lo J-d I 1^11 Sj 131 ^jJjla (jC c-J I jla-L^a jf I dl 13 

jJ Lo-o J < A^l ^Hlj ^ lc I jl \ jj ^11 

.4_c<aLaJI ^2 aAj (^-lc I ^C 

^J| Jja^ dLJj ^ l-U -cJI (jl <6jji> JJ— 

PTSD c-aljK(A*2I 4 jl1j ^L^jI jy\_» ^JUJI (jGjjLajLil 
jyUjLaJsl 6jlj| J.ojlx11 j—^aJI ^.liajj 4^^. (j_o 
c_j— 111^0 J^ Ja ~n \\ |\A^ 421 jJaj (^lllj (^l — ojlll 
. (-1 4 (till 4^lcl j^G l$-y j-o (jGjji.1 4 1 

I's m' J^_cu I PTSD c-i I jJa-ctajf I Ja i 

«4->j^* * na II 4 -ojAJL iaGj-o)) 4 jU 4_»l_cujua.l jjjo ^IaI 
(SIL 0 - 0 j 4 _Lo£ 4 * -v , ^ 4 *U*~* _Jj-ll ^t_Lo_» jl Lo-o 

jVjj 3000 j^l ,^-Lj *_j—jIj (^5-lc Jj 11 dlll^j 

Lai I Ua o (jla_i IJ11 j cul_» I 1 aj . Lj^_cu 

(j_o PTSD c_jIjLclGVI ^jlc jj ilG (j_»llI ^Lojlll 

c-^ljLi <^>VI I J-& (j^ljC) (jl it -LoJjLlI j^JjLaJ.1 6jl jl 

3 ^a_ll (j^G) ^ \\\^s (jl ^1 ^GliH 


Sjljj %82 4 jlcu1j ^lAJJjJ JIj IjjIcj (%100 

.^c^jLc jIj-OJlcuV f-Lojll! (jUijl^cJsl 

CjLuj-II 6J_& £_SJ (jl Uj_cu J-o*21 J->jj Lo-oj 

JXI^C ^ la 4 . LcAj J-o j^aG-cuJ I ^lj Lo laAfl j_oj-cuj 


(jU (i_jj-sJI L5 _j 4ll_cu jlj (^lll ^Jjlll 




Uil 


JAAj PTSD *_jljL» < A*2L c-il_usall ^cjJaII c-JjL^ll 

I J_u j) 4 lGj-o (j-o _Gu LoJjlC j ^a 11 *_j jj_o 

^-j^a_ cujJ p. o JJ ^ Halil jl jJjlj 1 -.\5vAj (J_olaJL 

ol jl—cu-11 JjLl.)) :<6jjl> Jj—S jj • (j-ojl.I j—2 caJI 

jOjLaJ.1 6jlj[ Sjl— aC ^ L^-jg(A4 ^—ill SJjJaJI 

alll (P-Lollll 


^ iTn_cu I V c_J I jLlcGjV 1 (^-clsjl < 


(*) 


J-L4A^I jlj^J 


(^1 4-Guj_o^I ^UjJI Ojljj Culcl 
^L-uj ^cIqj (jJ l^j| 2009/1 j^ (Till 
^Gjlll jyjjLa-cJJ ((^jjljaj^l cj-llll)) 
J^j .PTSD cjljladVL (/uLcall 

4lo c-lLa L5 -S jljlll llA jjlcul 
4-L<ccaaJI ^jjaJI jAAollI ^Jl 

C£*J 1a^jGs>0 1 4 j^-0J (^lll 

^-jlia ol j (_jA (_jlll 4 ju_uH1I (5jK (Till 
(^IjJI ^LcuGl jjjl S&J .^ylLcal-cu 
jljlll I JA jja. ^dj-o^fl ^LaJI 
I jj l^_Jju ^^jJI ^j-olaaJI 4 -ccA^I 
4_LalaLaJI (/JAallll (j-o (j-aiadulll 
LAjjjj (^lll cJ^l^-dllj 4-GGill j 
(j\j (4-Lall (jjoS . (j-aia_dllI I JA 
jl SjAa.^1 4ljVI (^1 cjLcaC^/l 
<La^ll ^LjlXJJL^JlJ) ^ ^ ( /nI I 


LT^ L s^h JL^ LT^ Jd 

I jlj .4 as 4jai injury 4gj1 jl ^LoJI 
(^LoJI (^j 4j-ljt£ 4 jJ| dllA jli 
oLLcaVI (J-oLa_> ^j\ (JjxJI j-o (^Is 
IAjLIcL j^ II j^ <Lajllll 4_cculiJI 
(4 j_uH ClSjJI (_jAj .4-Lo.cua. jLGI 
6J^j-o x7n JjJa. Jjaj ^JC j| 

oLljladVIj PTSD cjljla-dVI jU 

* jllllj cjLj^VG (jja.^1 4j-cuilll 
Jjaj (_Jc 4jjlll CjLcljlII ^Jl 4.2LdI 
Jaau cjI jL-dVI jd-G 4_aJI_Lo 


cjljla-caVI I jgLca-oJJ ^LcujJI jd 

^t_djj jl 4_o^_o cJ^IG-coi Ijllo 
cJLlLj^I ^Jl ^la II J-cajlj 4**a * *K 

biomarkers 4 -xajJj-u odoulj 

.4_l 2 JjaJI J-d V 4J 4-o.cula. 
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iUuLJj j&j <<UfcLajJI CjLjLoVI jl ^ CjLujIjJ Ci jAl 
uiiaij LAIjtl < jljxll ^ juSJij^VI <$A-JI £>u 

.PTSDoljlauaVL <ULoVI j£.) ja LjLAl 1 A j * * *"* 



'ruU ^ ^ oU ^ ^ 


,%2 djlxll ^ IjSjLi; fJ 
l_&A^.j ^1 c/ 2 j all £-Jj JjLal ^Iaj^I 6 J——& 
i -> | i" 1 ^ ^ l_0 LaJ ^ ' J ^ s * I g 1 <^) Idl ft-;> 

,I_oaaJI c^jUdI ^J_l OJ-^J ^_ ^11 PTSD 

Ca 1 ts ^JJ ^1 CjVjjlII j jl j-aJI j\_uLLaj^jJI 

^A ^LoAaII jL>jLdl AjlA <^11 dLo> CjLI i n~>k L^-dj 
<Lculj J j <(iliJLfiu_u> <Lcul jj j\_» jjLlJI jl .-lIojuA 
£_oj <jLjUaj^jJI CjVjjlII £_o Lcl^_o L^_t_uj I j <j^jJjLO> 

jo j£ ‘NVVRS ^cdl Jj^ < Lr ll dlo> oLLu^ 

LloUcI IoACC < 0 _LOjUJ> <-cul^J j_o J» > j| <jl_CO 

£jl jVlj ^-C.VI £j4^.l jj-S <d—lj joj . 1- 

6 J-& I jl&L>A pLoJ <^ill (jxiAi Jill j-cAAJJ J VA 


c i \ <ti ^L&L^o <-cuI^a!I 

Cjj-o £Jul-%. jLlA.) Jja^-O J-ALAlJI I j_& jj^_» ASj 


£j| jlcuMJ £^| jA 


A War of Nerves: Soldiers and 
Psychiatrists in the Twentieth 
Century. Ben Shephard. Harvard 
University Press, 2001. 

Progress and Controversy in the 
Study of Posttraumatic Stress 
Disorder. Richard J. McNally in 
Annual Review of Psychology, Vol. 54, 
pages 229-252; 2003. 

Saving PTSD from Itself in DSM-V. 

Robert L. Spitzer, Michael B. First and 
Jerome C. Wakefield in Journal of 
Anxiety Disorders, Vol. 21, No. 2, 
pages 233-241; February 2007. 

Posttraumatic Stress Disorder: 

An Empirical Evaluation of Core 
Assumptions. Gerald M. Rosen 
and Scott 0. Lilienfeld in Clinical 
Psychology Review, Vol. 28, No. 5, 
pages 837-868; June 2008. 


<jU <d-lj £_oj . jllill cAaIj (jl jj J j-o 

uaIaj I-culj-cuj j\J^»j-oVI (_£jJ j<-» <^H dLo> 

d_ ojl&VI jl lo£ .A _o J <^)l| I_ ojA 

<JjJ| _ CLI .B> j PTSD L-J I jj) 

[PTSD J >cAVI £jlil aaUIj 

J_C<2l2c A -cuij ^-QJL^II jl O&JJ 

itrdl I j^ i_w<i111 1 \ 

£jlalll jJj :^_i-Alll jj-^Jl Cilnaun 

^ 9- 

qjIS L>La.<A ^—II jo^L^J.1 Jj—ejj—^Jl 

l-UJ jASLJj <_jj^JI <£.UA<L> <_S1 jJl£.VI jU^J 

^j^Ji ^(g t 11 ^')^ jvljli JlllJI Aj^Luj Jj)W II JLujI 

\\ ^ £ Si Lt-g.1 IjLi L U^: [£ I i A i) 

< 1 r I 1 a a \ i o | j> V | 1 i i 1^ , . t ( a. . \^ t I ^ \ a 1 ^ i 1^ 

j^Jj . J J\yW uj| jklVI \\ \lc. .L-JJ^JI 

(jAjij jl J-O^l J IS~>\ I-ajlc 

<4£Lj^j j-o (j^ilA3II V <31 jUlc^l l-jIjI^i<A l 


(A I _ ujlo A \ < ALq £c_aj ^ lc. £j jaII jaLa> «l j|j 

j^Jj <jj^LA^I ialj. < n 1 < < i (^-1^- l-^l * IA4-S 


.<L_uAj (^jl^JI l-jLujU^. 


Pule. j <^L*_a <LjlA <ajlL^. PTSD l-jIjP> i A^fl jl 


^UiJI is colJo_o J j£J J . J ^.J I -s. <1 ScJIao jl 

^ ~N. t A3 C_jlj- Lsu-AVI Ia^j jl»3 \ LoJLS 

(^jLjlII U It Vi ^ _ L^jI J A K t till jJb ^cJlc^jI ^Jl^. 
jL cu «L^-oJ j ls A.Lo^JI LjljI jJJLJ c_sIjJl£.VI ^ 

neurosis ^jluss. eiJj jjiL jjj .£jLl»II 


9002 lirpA ,naciremA cfiitneicS 


. jU^JlJ-O^fl L-< U \ (_^jJI C_JjdiJI JdLJ Lo 


^ (jAl^A^fl jJj IjJ— j| jojJI J^lsJI JAC. > 

^|j^.| jlc. ^4 J Al^C. 1 i n-s.5 ^Jj^fl -cull <Jl1a£. 

^j^I ^ .V<*2I joa JjAsJI jl _ 4 jljIjJI £e_cull <jl1a£. 

Jj^I ^^ 4jI j-° ^ 

(jAI^a) j^- I jil^-l <<al&U ^ 4 _cA |^£.1 ojI^ jl 
i^\ j^^fk (S^ Jjj^lj ^ ^ <Lc ^- q 

£t_cull 1 g ^ (j^lj^^l j-° ‘ j-^l-ll 

S^jUJI c_Sj^jl!I (^ 1 ^- CjLg^-C Jj^l 

clul^ ^lUI * ni l 1 ^ \c. ( j_L| ^jjJI (jAl^A^fl j-o 

I 4 JI ULcA-o <-oJ i^ill (jA^atlll j£. Cjl^bv^o 


S^^Al jc. 

OLk^l <LcuIjJI 6J-& jl 6j-iA J <jlALLcu> 
jj^cj jjJ-ll (_^alA tti^fl j_o JoJjlII 4_1L^ \ \ ^3 ^_a 


jU I ^C^Ji^JlJlC. 1^ 4jl3LJJlLsJ I ‘ Q ' 1 1 <1 I ^ ^ 4 


jl ^_o j .PTSD l-jIjP» <AVL <1 _iLc^VI 


C^J Jl>AI (^ij J^JI (^ ^ ^^ 

j-o jA—col I cAl jas < <Ua Lojl^. VI dJ La jA_at_J I 
eilA <_»Lc«£ 5^U jA_ cA^jlII <111 ^s jjj itiii II <la 

AS _ col I I - < > ■» 11 j_.«_ i l^j _ Leeds'^ I 


IjplP> j—iAI (j^alA tnVI j-o %75 jci-j A*_u—col 

j-coJI j_o I Jjj-o ^ G \ ^Al ^j-o^fl - f-Liia^fl £ j\ t n w 11 1 

6J-A jli (j_ Ij .cjLojulaLII A _aj ja\j I_oja 

jl ^ 1^ J J > t< \ <jt_colj <jlo^LcI < a A.aj < QI c U_ol j jl 

Lo-o (Jsl PTSD l-jIjPmAVL <uLc*=jVI CjVa*-o joJlSo 

.JUJI £-alj ^ jA 

_ (^jAl <Lcoljj o-cA^c £ac —loI Astoj 

J^lcJI j-o J— aj5L JAC Jl^1 Aj—aAjlj ^jjJI —Ij^l 

- j^GlAilj jl>*ll j^jldll 

cJj-col ASj .^J-cAjll Ia^J K t 0 L 0 J J-^Ij 

Ac^-L j _Aj] <O_C 0 _CO .T> <_coljAl 6j-& (^Al 

<JUlLJI <1-A.I ^A CJJ-COJJ [^£u>j-oVI <Jj^o Jl -CO 

<jaIj-oj jjA.Al ^Ia <<jcoIja!I 6j-A ^Aj .<_ulA^jJI 

djUll ^a diji_coVL L^lL^j <_ lLaaII <_^-cAI 

^j-oLc jej ^—^-Jj-ol ^Al-v 50 000 —1 <—JOjddl 
laojJL (j-olA. J^—j-» jjAJJI ^jLaIj .2006-2001 

iAujl»j -djl_all ^A <^jl_Audi lioj (jAl^£.VI ju 

jljAl I^jlAJ ^AA. 12 000 j*LJ joa jl <LcoIja1I 
<jaI^ (jAl^Al ^g \o %4.3 ,^aJ Cjj-^Is jllcALaAI jl 
jAa-o jl^j .PTSD ujIjK t A*2L <_>Lcs2jVI (j^ A t m3 1 

^jA Ij^jl-A j-»J-ll jjAJI (j\_) (jAjll lAfJ <uL-£=jfl 

J^jcrdl jo A —lAa-o jl^ jA^. <%8 j—A djl—all 
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2U€Hoom 


2/1 Jb.ixJI 26 aisJU 
2010 /j^ 


f^\ 


dliliJI olI jaVLJI ^ »LA4U *ouoo. Jj^u 

.Cijljs. iZjIjL <A<i <_a/< ^ 7 <y jX^jLluj ^A SJjJa Jpl^Lj CjIjJI (■ LalxJ!jA 


6 A$J ^ J 4^11 6 Ji->J.^ 

(**) ♦♦ < * **. t ** 

<>JijU-a 4-oJU lo 

J-o MRS A CjI _>JjVia 11 A. <-^A d-° <-A 1 lo 

4 Ajl 2 .-sJ 1 j .<_»Jp ~S. 11 CjI jLuA-dl 4-0jl_Ao jJ^-Ls <Cj j. n 

<S> j_a ^A <_o jIaII uwi il ^JlII <jL*_ulaJI CjUVI d I ^_a 

_(Jill Jjl ^-1 CjII d-° Laj_ie j CjI _>JjVia II 

CjI d 4 A o ^Jl «LfiLj| jJI <d.L*JI ^ I~s.ll I_ UjAI <_lojl^ 

. 1 Ju Jl-s. 4 jjjl^ 

Ilo j_aj <jdj— 1 1 < j*i j 11 JAj I 


(Jfr I U n ull d"° 

A \ u, oil (_£jlca_ll <LokJLa_o ^A 1959 ^le. <Sj^ <Vi jJi^VI 

4 _>jj jJI 4 _>J 2 a IIj MRSA <->Jj)Via II ((_£jlj 3 ) CjW-<-u-» 

<Jdi2 i (I Ca->j .(j-d -1 _(. (Tull <_ojLLa Ca^JL4 -^| ^jjJI 

d-° oV^L-u j^-Ls <djjjVI cjLj 


yrSJ^^J 

<^_uAlll (j^JI CjI _IuLoj ^^Aj .MRSA A _>JjVia II 

J-Slj-O ^A £._<_ulj _<_u_> <->Jj)Via II 6 j_a Cjj _Oil I 

i_2 < Auo ^Aj <<a!^ -JLaJI A-dl ^A 4 <^ll <_>LcjJI ^jjoJ -oj ^jxiLjJI ^j_o 

** j & 

^£jl je {ja J-jJ^ i. Vi 4 ^s j^-Ls ^j-i-^lll Cj Lu a * ol (j_o ^ 1 n 1Lcj (CjI >JjV\a II d 11 j ^£jOaJI < 


.A.M> _ <Jl Jj .T .Ch> 

<((<jjjll (r) 3 -Jijli olj—u 5 L>» SjLlaJI 

<_i_UJLUjJI (jjjllsJI Jcs .1 <ll VI <(— iCj ^JjaJ (jlj) \x < \ 

Loj_j 12 (JjlLs . 2007 / 10/26 ^_s cj_<-uj-j cdjj—— jjjlILI 

12 6j-a£j (<lJ n^ .O> J^kJI <j£ ^ ^j —Sjl 

<J_cull Sjl^J l_ja 1 o ^_a j-TVJ <juL^I j _j| <1 _ole 

<La jLiLI J—Le?)jJI uLjJ 1 L> _all <L^2 >.jJuj 

cjjaU iojllo c^JL^I ^1 (r) (MRSA)^>-itu L >\ tA ^ 
. UU. Sjijlllj <jJLa_S <jjjl-sJI ol jl (All (^3^1 
Jlol^l -OjJI J-^ I ila_LJ-UJLO jll 

<JjIj3 jjC ^j,la_j ^-1 ^ .-^91 <m 9 I <_j|_i-ial 
^_Ll <2007 ^lc ^as .«i—S jl.a-s> jI-i-<s (jVI —*11 

J^lj^i Jj-o] <J—aAjlK .M> 6 jl lSj ^>I^UI o Jji 

MRSA cjLijijVia 11 (jl [L^o <j!ajJIj ^j^sIj^VI «iiAl^_o 
<6 j -s.il! cjLjVjJI ^a ^lc Slij <JL^ 19 000 uuiI 

/(SJ ^ 4 \un\ Lo lj_aj 

^1 .(AIDS / HIV) ,. , <nl<ll ^Lll 3^1 


111 %20 


J^u 


V fl 


Jl^. l-s o 


d_Jj 


^a Lai jje claAiJI ill dll :MRSA cj! >jjl\a II 

■ ^ <^>ll <_>lcjJI (j^Lol ^A (JXllIj ((^ ol-vll)) 

<<L^J 1 a oil I_ tJL^l MRSA CjI_ Cjl ia II J_lol 


Ca_» Ujl_dill <ej_ ud ^ _II Luijj^. d_12 Jj _a_ij 

jj^VI I— ^Iw^ ld d— ■f ‘ J —^1 (5J— > ° ^ 

<_i_ cujlIjJI <ej o ^ 1,1 <_ojIao ^_le L^ljd ^_a I j In-s. 


> 1 i^sl 1 ^al "s <V<VI ‘dJj ^j-ll <aI <^*>1 .(_>1 utill 

.<jlo^jJI ^flllUl < m! ^A ol < (I \ Lg-J 

L5 _le Sj-iaLao 4__jIajJI ^a <K_dll Cili^ j _ll 

^_dsjl I dj^ di—i^. <<_»lcjJI jjJJ Cj La—< til < nil 


OLaLiSVLl.tdL j A _Sj^all <->ji-s.II cjIjI _dll dh° 

<Allidl ^lj_^Vlj cjLljj^j _i_uj.ll ^u 1111 ^ B-lactams 

6la jls tVi \ Lo_»d-ll L^lllL dljj < ^CjI 11 \ _m ull d^ 

CjI jLdll 6la <_ojLao CjJ _^ dJ . I^_»jduj <1_ijjVI 

^J>lll ^j-ll <ljlndlj ^JLall unli 11 <lL_ujl <jj i-s 11 
<jluL^. CjI j _ilLl I4J ^jj^.1 A _jJt^. CjI d d o ^_ 11 

CjL>J jAjLaJI d_ 0 CjV *1 _<_uJI jAa \ I ^ i -s ils ~s. 

CjI jLidJsl 6il_a j_ 4 ojLLo Cj_ \ I M^RSA 

New Ways to Squash Superbugs (*) 
Recurring Resistance (**) 

.<£^itl <d-JI jl fvicious cycle (^) 
LjuavJI a]%lo :a21 U oIjjHIj superbugs (Y) 

<Jj)j-s. II CjI jdall £Jl. e\y 1 

Methicillin resistant Staphylococcus aureus (r) 


<Al_dl <^_»jJ Ac 111 I ■ Aa «A jiaJI .. < 

30 000 dK J—S dj^ ^do —2Lad d-a d' (-5—H 

Li l Sj-<daJ ^ 2 <Vi 11 ( 1 11 ^A ^UloIaI Allis! < <<<.<< jVj J 

. 1 <U <.< j <^1.^1 

^jlcaJI <LiJLal ^U^VI (_^jl_<-uJI dl 

CjLVjJI CjLjA_ i til t no ^ _2 MRSA CjI_ iJjAlaJL 


cjljLdo 4 j 3 d^-j ^jljd jl < V_aj_o ca_i <1 j- s.il 1 

Cj—(- tuJ CjL>Jj)Vta 11 6j_a dl ^-11 dLdu cjij J 
J-iCaJI cJLl^A .<_o jIaII 6J—ic».jJI «Ludj-oll (J-oIjjlJI 
Aa ja Juljll ^—ill <Ludj-oll (J—olJ aJI 6j a d-° 

<ajj1s ^ d —jJ^JI 1_\ldL2 <d^[ • ^^ le ^1 —uAaJI 

^IlII <L_dj_oll cj I j i 1 *n \ 11 J <A <^jdl Sjl—cud 

j — aj < l5 -uA-o I -ojA <LuAjAjlo Cjj— del 

<jjjl^. CjI d < A o ^Ijulj dl_d!<;V 1 JljJl-s. CjDjLLo 


4-jL^Qi-o 

<>Ldj Sjh-SJI Ol jaISLJI jjb-j ■ 
Sjj^jII 4-ijJL^J| OljLAXI 
jduJI iLojldo 

4_jjj| dluil^l jl j^dl 

1_LJjJdl Q111JI Jjj-u JJU ■ 

d'-i oLajlajaJIj 

UuKtl 5j^ldl OLls-uI jluj^fl 

,4iKi tit,I <>jjj a^^ljX 

da^lLol Sjlisa*. oL»jIao ■ 
organisms oldl^) cjLj^AjlIo 
jl < 1^-112 je dCLj jl l^.l ta. 1 

< i" I I <(_^J.^J| ^Ce jeL-oj 

.4-0jIAolLI 

c jLSLij^J cLlSAJaLuj 
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Aojlill £.w 11 tYs I LJ \"\S \ 11 (j^Jj < l^o (j-£aliJI 

j-oo-coll ( J_!LaJI JjLJI (J^LA j-o Looj < 1 ^ t <<2\ 


j-uaJI JUlijLj cJij^jlII Ljjui^jJI Lojjl Jl _» 

.horizontal gene transfer cs&VI 
{_ya _i ^_Li^ oVIau*^) p jV' 1 O LJLcj 

^j .plasmids olj.m mAUJI ^cjj DNA LJJI 

** ,9- 

6j n<; i j-o JoooA id^^All oLcojjoaJI Jo-o l_2j <AH 

d d . I d ■» L. oA < 6 \ \ ■>. 4 a > i a d . I *>. ^_j1 

d_^oLA-ll < M nil <J] a.I \_i_uLj ^c._ i <fuj L Jl j-o 

L&jLJooj| ( Jc j£.Lujj Lo_a j .\ 11 ._2 1 <AIL 

IaJI jj-XO olu^k LcAol (J-OJa-O ol J \t\ t n^L-11 jj^ 


JAA . (^jOOcJI J ( Aoll 4-0 jLLo ^ IJ 1 <1 \t A 1 

Ljo^L j-o <Jjja_ll cd JJco —co^Ldl J^.1 j| J_a.j 
Cj locLa- d*o_oo JUJ I 6 Llo d -v 1 L*_o _cu_a 

. \~sdl J .All <_o jIaI d 2 L A o 
jA ^ 11 JlS^fl (JIaooVI d dof- 1 < A il CotAaJ Jsj 

Sjjui^ji j VRSA j MRS A : jGojj)Vt» II (Jjc cJ^_^ 

Enterococcus <bjl^Jl 4 ->jjlU SjJJJ <£lIL 
«LujlAj dialysis <a) JL Jl (^oA j_o ^ J ifaecalis 

j^\ O-p- .2002 ^.1-C jLp-cLlo J- dn . no J 

^Jl j \<\ *<i^LJI (jl oV^L-uJI Jn -sd 1 JjlLjJI 

jA ljjoLo j&Llll 4 _ojLa1I <C J)nyn (^J 


J \1 . A a d_ j^Ijl! oi_ Ijl^JI d_ asI^ILo^ 

JaUI j ! o^( (1) ^b 1 


.MRSA d_»JjllsJI djjl^jJI d—j^_a_LI (j-o 

.VRSA d_>j^ ajlxJI dJ^Lco 1 

(j-oj-a -tiu (Jliu.1 dllj —Ju-<£jJ JaI 


d .J rX . \ 1 <_<_i>j_all (J_ol jjlII (j_a (j^jLi 1_iJJUi 


(J ^_»J - (j^ ^—1 ^jJIJ .djJljJL ^jAaJI t_jJi_<-o Lo_o 

Sj^jll dotLaJI ol J — j (j^fj .<1 ^.Laq _ c_2 —co I 

Lcoloi *kt A! Lo Ldlc j\J_coll JjjJ CjLlS_lolLcoII 

ol jLcAoao Sj^j-Q «L 2 cJIjl 1 jA» .ALLj dAloll ^2 \* .A 
JjlcuHJ d_2 jjJlII (j^L^I (J . A 2 I i Vn .dojjc^. 

(jl Lo^ .dojJoJI oIjLcA-qJJ d_o jLao SJoJ_2c CjIj-U^o 
. AaJUlq ^oC. (^5^" * <n f- Lola^f I j Cj I-Ci2ij-ol I 

(^l (jiaoj_o (j-o I 2 u J^l-k (j-o olj jl^ d l JIajoI 

I j .d-iJojjjJI ^LLjlaII j laJ) II (J—jJooJ J^.1 

(^ 2 .tn . nil ^AiajOi £_^-coJ (_^2ll ^-ol^jJI (jl_2 <l_JJccoJI 

(^jjo—co . (j-ao,LiJ jjAo ^ojol 2 a l ^-lc. 

. I JjlII JJC (jA \2 ^Jl Lola* 
(^Jc J-S-i j—niTu ^oJI .VRSA dojj)2~\a II (j| 

ol jl .All (j-o I_ka- JjIs JA*1 d-col. < 1 ^ —colj 


.(^Aookll cjIAIjVI jl fnatural selection (^) 
Vancomycin resistant S.aureus (Y) 
.}L_u: jl .progeny (r) 
the enzymes encoded (1) 

j\ (JJ^ (°) 

disinfectants (1) 


.vancomycin jjUdUjU^^LaJI j-^j .d-JLai dojo--JI 

ol>^oJI JoC. (j\_co_»LoL aII d_o^l_Ao j(^Ja (jl 

** if * 5 ^ 

laca-o d K_tlco (JjLoo < (j"ch_< xujo-oJJ ^Lc^al d-oj L 2 II 

j-ol»JLs .^Ij _co (_^1^- dojJ^fl (^jjla-oj f.\ _la^fl 

Jj*n. e\\ (^£5lsLjlL11j IJ_u ^jJcaJI jl_> A^ll J_ laLI 

pliuVI J) & (^_ 5 -S ^III J .d- Ijl Joo ^-Lo - coJI 

aJ^ ^ j J—: 0> 4 

(jl (_SjLi^a <doj ^ dJ^Lco l^-i.2 l_i 1 1t^Ts djcu 

dcoo JlaI . I 4 J_coaLjlo ^_1c J) o ~d I AjlLcA -2 I <d_ojl-Ao 

(■] jJlII SjIjI (JjlS (j-o (jAoojoLoj^jlAll dA jLc^all 

jj c\\j <1958 ^Lc (^_s (FDA) do^oj-oVI ^IjJ_llj 

jA_ cooLoj^jLaII jLc^a .MRSA ci)L>jj)Vi* II 

(j^Jj . qL>Jj) 2 \» II 6 J-A ^jl AC doaJLa_o (jxiLco^fl 

£j^ Mco 0 1 ^2 ttn ini I (^A ^-^lao O I J-» < 2002 ^ Lc ^A 
dul^j . jA-cooLo 1111 AojLao oLj^A laJI 6 J-A (j-o 


doJj)2*\a II Cj^^Lco ^ccoLo dAj^sill _coJI 6 j-A 

. (y) (VRSA) (jA ^ooLj^lill ^ojllll d :: * w\ 
d-Cj) 0^.0 c-1 t < 1 ^ I (^lll MRS A CjLi JjAjlxII * A 2 IA 

AojLao <_j _cu^oj L*_o (JaHoo CjI _d_. 00 A (j-o 

^j^SII Cj L-dLijjV La . jA— cooLoj^jIaJJ 

(Jl Joo_CO Li VRSA CjLj^A lxll ^c_o _coo CjLucaJI 

dojoj^jdl do-LaJI jl ^ lc, jA_ cooLoj^IIaJI cAJ-A 

dca-JULOj . L^ooIaj jyecoo Lo IaJ I ^_jlLoo _coo *2 d \ \ \ \ 

IsjulSulI jJL^.VI j^lll jA-cooLoj^llAJI Jjlj .dlljl 

.VRSA do j^ajlsJI ^.oo 

# ,9 ^ 

^J^.| (^jjlOcJI jl_cAll cAJ-& (Jlj-U_col J-3LJ J 

Ljj 2UI L^_3UUO (^oJI d \ t II d^JI O^HII oL^I jlcoVI 

(j-o JoAsJI (jLa .doolo doo^l^—col^ j -Ojll c-t 


(JjLoJj <d_>JOObJI CjIjLcA-oJJ AojIaII CjI IjcaJI 

j j)*\“ < o Lo lo^V LLuJJ d ojLao MRS A oL»jja!»JI 

. LuLloj^ dljJLj ^1 _caJI jLcAll <_ ^ '*>■ * \ _aojd 

Ao jLao dd n~ s. dllo-A (jl Lo^ .(JLsA jJlC 6 LI _cL^. 

c-\ uC (^A ^ .Ad A <Al CjLojlLljJI (J-oja-j (^jo^.1 

O-LcJ ^1 ^jJcaJI jl.All CjLojcc JjLjj d-d-AJI 

L A2A\o (^JLJ Jl 6jo^jj ^ 2n2 fd—>j nA dl d d AII 

. Cj jll c,f^1il ^-2 -Aj Loo 

1 t Aa \ Lctuo SAojLaII CjLoooJI 6 j-A I-cLoo (joI 

djJJL dooaLaJI CjLuu^J! ^A doolj_coC diljJa dc^ooo 
^ojoVI (jc (jA-LJUlcoO (_£Jl joLill (j^aJl^ .AijOO^JI 

x lol l oLjJ jooll I j (j \ < .<1 < <<A jlsj^o_ccoll cAA^-O-cJI 
OLo-aJI Lol .d—coAo ^cjjo^U ^jl-Ao —coo ^j^.^fl 
^1 *a fSjjLJI Ljoo^JI (j-o A 2 I [\ 2 <(^^A^I Aojllll 

^c-Loo ^Jl d . no A II CjLooJI dcj-ooc-o (jl < J Lodi (Jojlco 

(jC ^Lxoal oLcao < jA_cooLoj^oUl 6 Lao AojLAo L»_o 

Q-^vLlJ Ja .(^jjcaJI jl .All Ccaool ^lll Sj— \"\S, \ 11 

o \ S II l^-^Xco (jo 4_ _coij doLo^J oLo^JI Jl 
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[ollculxO] 

() ...<LJLdl 40000 JI oIjLAU OUI 

H ♦♦ V ♦♦ ♦♦ 




(jujjjJI ^iW-u bo-cu 

:(JLlo) 4-1 jjJI v_4~u^ 

(<jA K n<ij) no) CiLij-lS.< i nljooJI 

( 3 1 *'J !) *“>l4oJ^^£LLI 

( " 1 J j'„' 1 ) %l 'j " " ijjt' "<jV i 
( ij\jLa±a i^ajjIuu) ■••'! ' 'jj<' '<i^ioo^l 
(<jdaololdoj) Cil'nlndJ 


(DNA) UioJI 


^j I ^ li jl v-vJl «^ '~'».Vi j 1, ^-x I 

:(JHo) eljjJI i 4.Wi 
(<j\ li <i ino) CiLaldSyn \ \ II 
(ij\ i <i \ a^S ola) 3->jSbLuJl ~~'i''"''' ii 
((jGj) i ddii n) Calooj^ ii njJU u n II 

\'\ \ nrt il) CiI n\'\ \ iLijlSJI 


(RNA) LijJI 


d \ j \'\< \ t l iU 


:4-d^l 


DNA UuJI da 


:( JlLo) (A ^jJI v_Vu,n 

i ,,l,.,<j l^jj «■) ■"'! 'j II 


:2Ld? I 

RNA LijJI j DNA lojJI £_iUb £ liuVi h i in 

:(JHo) e-\ jjJI cd-W*) 
( \MaIi < i ) CiljjoLi^ai*<iII 
^polojd 


4llcJI jj-u£ 


LS Jx ^anl Lajo.a.i.i 5j '"'<'ll <-xyi 4ojidJI CiLlHooLII JoJLoJI 4o^o.^JI oIjLALI 

oldjl j .^LcudiMI LijJI dij CilioojjoJI £_iuoj <^p.Vi ^31 l5 o.jLUI L&jloa. £_u_u( jLi^JI joa 
4_ldo1j) l(j U»~ii n"i ^^dJI 4_ij ■» ^ H OljLdai cdLicol £o 4 ojIjjJI CiLJ^fI j-doto ^Jx 4j3dl hli n i 

.(ciUca^l olA4o^jl2^ 


:1JVI 


oljLAJsl 
4_L^j^Alll id 

S -ji^oll 4_dLadl 

cojulLJI 4dlcujO 

L»jooSdJI Jls ^1 

L^aj ^^3 

4dij^ju-dJI 4 _l4l>JojJ1 

. "I 1*4 A*\ ^ 

Lfijjj-i L>j-LiSdJI 
JiKx'U SdJdt Id 


<ji_cujljjJI ■ ^i-Lua^fl L^J^Lk. ^ <4_ijjl^JI 

. Li_i jaI ld< jLJ<-Loa'\<! 11 .1 <_i jjoJ I olj 1 «aaII 


(J^^UajI (j\j SJjloII 4 dj)3a lli <J=l^JI ?j cuJ j 

4djL^»IIj 1962 4j _ co quinolones 

4j _ co oxazolidinones <-uSjVI 

l_AoLjj| jUj ^_1 j| 6 Cj—H o 2000 

.4_>jjljxJI oldi-cdxll Jodrc ^ I £ — xj-u^H 

^Ll <->jl t^'Cj 1 ^j|j-A dlld c_jLlcoI dxcl 

Cj IJ t '-~d | Cj L^-j I j 1 <«< I ^d 4-u^f dxuaJ I Cj I^j-cVJ I 

iH 

1 ^ 9. o O^ 1 -^J-Aj <<JL*_c«a L^_a^ Ijjjj^. _ A iJ)1^11 

J SLlXcJI H a\ <J|jJU cd^JLJ Lo_l 4jjld_0 Sj_ '* ' ^ 

lajd^ <JLx 4xJL*I ZLjL SjIdJ l^-ol jL^cJ-col C- 1 XVJ 

j-A ^kVI co-i_coJIJ .(J-c^Lkll coL^JlII jl ^dJI .Ua <A 

Cd _< mTs 1 LJLok, 4 _Lojlj _coll A ij ^ll ol jLaII 

11 cdLildoj 


Sjodd. ^Ij-^' dLxwo|j <^.0*2)111 2)-° 

. 6 Jo Jcx cdLuio^l CjLixxooI cL 


(**) 




LdL>c ^ loo ^oJI 4ojoxaJI CjIjI _(-ill o 2 )^ 

<Jda_o Cjldo-dco ^_Aj CjL^ kdJIJ Lijoo^oJI 1 ^Tn 

. <QQLooJaJI 4_ i jaxJI CjI dI ‘ ^d | 5 j_£ 2 h° I_dL loo^ 

d * A 4oj) \ ^ II I_fto I dl (J-ootd_coo CjI _ijj^olld 

current antibiotic mechanisms (*) 
seek and synthesize (**) 
the pan - drug - resistant gram - negative bacteria (^) 



Christopher T. 
Walsh 


Michael A. 
Fischbach 



l*Jcj <l_L^jJjJjJI r! in <C// J(jt til <^jJjJ^> 

Jj l^j Li 4-i-u^jJ.a £j jjlfl 

a j? 'dllcoo ^JoJLJJ sd t tU II 

<j(Jl// (j-o JJX (j-2 SjljJ 

i /a i ! 71 . </nV I i ,x^ / /^ i /i-v^2 ‘ 'H 

i+o jii uu^ui ^Ljy/ luuijj ^ 
cjIjLaII£ /'^aV 4* ijj'Cit! ,". / <, d, » ?// 
4 n id! £jfj CjCjj. -1 idJdL^J! 

<^LllAjj3> . Zl*3 U // 

Ll^jJj^jJ! j\ t as <3j-3. y/ (jLojJ! 

‘ UJ. ‘ a «*// uLo ^ <3 , f',~,,, n ^_S <LcL jd^J! 


<(jJjJj> £~o (jjbuJLi /jj 3 j 




LJ! 


A / I A I 4 I C it ! , **l / i i A. / / I / I 

' 11 i^ n i a / / , ~< )2 / > a // 4 -V < < / / , •♦) / n a / / 
4 / << 1 / / n / ,< 0 1 / t 11 n , ( /?>// / I j //-v . 

<£*_0 / A. I 4~ I A. ytxJ! J t* Hj ZjJJUzJ! 


2Jji_oo LaI jld£. ‘ d'^aooj < LijOj_co 4 loa w «|1,I 4 ojjl^JI 
4_ctfSj_oll 2)Oi joxj — 4 cJLlAj - Jl-C- CjLlSj 

ilo jldJsl ^1 j_Jdl a-JL-caj| S>J—USLJI J-A 4 o _co till 

cIJjLooj . jo^I 4x.jj_o I^jLojILo ^1 / 4_j^d^f I t» 

f- LctcxJ Id . 2/0J I ^ 2>4^ I QlC ^ IjjJ I 4oJ I ‘ 11 1 11 

old! * All 2)-° j HUI J^d ^-loo ^dLc^VI ^^xcjUJI 
JoiI^aJI ^ci-22j .^IjJlII 4oJLcoJI L^UJI 4ojjlccJI 

CjI dLc2coJJ 4 ojldllj < a. I j 4 11 4jJ| coil 4 _c2i j-oll 

3VXco < loo^do I Lijoj-co 4-ioJto.co.l I 4ojoxxJ I 

4_c2sj-lll Escherichia coli 4-u\jJjlH iu<J 

4-i^JjJI 4 11 <<inKllj —ol jidl jco,—colli 4odxdl 

4_sL^ll <1 _4_dLioll Klebsiella pneumoniae 

Lo_A 2/ — Jojl^-Jol 2/djoo^o ^- 1| 

Acinetobacter Pseudomonas aeruginosa 

OO_colli 1 Qfl i^OlJ < baumannii ^ j_j 2)-° 

t # 

L$^ ^dJI c£>b 

.4^1111 ^doJl_c2j 3Ljd_uil.colI 

4 i^k <^ill 4olc^)JI ^_oJd_o 2)^ ^c-oosl^-ll 2) 4J 

^)l_dilol ld£.l_moll 2)^oco d^cd. 2^_ 1 

^d _ 4_ojldll 3111^ H _o 2)-oj _ 4_ojldll Sj _illdl 

^odpxo 2^1 2-° 2>^J ■ 31 > o*i 11 ^d J 3 IpLdjLpljcol I 
4 pxUx 4_ol (4_ojldll 31 j Ti^ 111 4ojLd_oj J^p^JI dUo 
. Idodox 4o jjl^. 3 IdLc 2 cO ^J| LdclI 

^oc^. 3 Ipu1^1jl 1I jlxl j I 2)-° Adi oil SjJdJI 3_ 

3 1 d 1 < A1,1 cdLuil^V IpulAI Ij i/^iC 3 LL 10 _coJI 4ol 3 
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w sL^aJx ^jy d 0 Ltj *"«< Jl ^jlaj >_4vS j... 





Jl j ill .il :4 a_I^I 


aIjaJI j> : 4aJVI 


<L, LpJJJ/ dMIjJI :JbLo 


4-Jj j d \ 1^. 


VRSA dlusl// Zjjj<i\t II :JHo 


«Lajliaj (oL^iTiCt) cxJLujI 

diljLAtl dajlit, li Jo b ^ ' "'<' H ' 

3 jib j a ja jC 4 aJLaJI 4ajaaJI 
laLaaSI JAijia jfc j'l 4aa1Jl1a 4aaI jj 

u.joJi j»syi asMCJi jisb#i 
(^jj| (SAjl^l jtbjub dojlitl jfl 
< 4 iK«.i jj (jjjjxJi jlcaXI o j_aa 
4 < 1 - 1 II jIaa. ^ ^IaaaauIj 

<Jaju jl Ja 3 el ^aJI £jau 4 a jOlill 
‘ ^ <(j "<» “t I j£ il^bLlou^lj 

i< <h"<i <i i v 3 -\< <r< i ei jjii 

jo I jadl aALcj . L^iijju el jaJI 
aaA jo MS V’u <n jiJI dca ijJjXI 

.ddi (A j^taJi 

Ja-a jLb 


el jaJI JJnju : dd^l 


<LujJj£JI 4-iSJjxJjyi :JLao 


oIjLaII ^LJul jx dl jj— cull 01 n ^ 11 j—koAj 
4-0 jLLLI OLlAaJI -ol_OA < Ldd I (Jill (jl 4- JJlaJI 

j-o J_>JjJI dll_i^_S _ 4 ajjaaJI CjI jL_k_aJJ 

" ^ t ' St 

1 “\ \ \ ^ j . 1 Q 1 i < 0 7 4 j \^V I I oljLAll £_AaaAA 4 0 h k t. I 

Lj nC \ 11 j_a <L1V-cu 250 j-a Sj^.1 j dJLu& jl j \—aj 

jtJ.i5.uuiljxUI ^ <(actinomycetes oLlxloJI) 

SjLxV SjJbjJI cjVjI _aJJ cjjI j_Jj .tetracycline 

jGc^LJI j-o <jijjl 2 cJI ol jl <All c_sl ttn^l 

C-Jjlcu^L jLcOuQ jc (j7l ajALII jl ^LjOJi col 


CjjLj I L>j n<: \ 11 <juul^JI (JjJI ^*illi <^^jLil JS ^JaJI 

dill j-o VjJj <^Ijljui _cuVI I j-A (Jj^. tVi 

■ SJaJl-^c (JjLcuJ jU^I 6 jj^)-cjs 

SjLcI ^Jl <_bL^jJI r'lJjlalll Jj_ Sj La LJLcj 

jl <Aa cjl_tti*i5vl jl VI <^cJj i j—»j^u 

. JjJj^JI CjLxjljVI lj—A (JiLa <jL^. ^lc 4—ol^j j J_u 

CjI jLcjca j_»jlau ^—S <jJLaJI oLl^ajIjj -cuVI 

4ajjcaJI CjI jl 4 All (JaJjlj : juls j a 6 J-> Jl~v 

^ -ctu^lj ( 6 Jj_^jll 




.LKc 


4^.Till 4—iji^ll CjIJ 


1 ,Aall ^Uo^l J-^b^l 

aj 4_»jjl2^ CjI jl - cjxa CjI - ijj^-lll ^JjlS j- a 

j\_^. <4 _ojJ _cu 6jjjll ^JUljJI ^JLb d-UL-%. * ^JVIl^ 

Iju c-JjlcuVI I j-A o ij^wll Jlill J .laJLCcll (JjJlIo 

... and how bugs fight back (*) 
antibiotic innovation (**) 
4-c.L jl fsemisynthetic (^) 


ujloLAo jlSLbt 
OJUJLv 4b^j^> 


^1 JjJI ci bulls I jjl^lo Ct^cTuI jU 

cjQc^VI 1962 4 ajaJsjJI 

4_»jjlaJI oljLAtl ja Sjaj^JI 
cil-uusVIJ .4_ajL4JI Ulx juujiU 
(Sja^VI Cal jbcoJI ^ ,^111 

«J^X JuS LAol CiiculSl AS CulS 

• ^ L^bSJ 


4aluJ| 


4 aJaaJI OljbAtl 
4^aJj1aXI OJaAaJI 


1940 


1950 


1960 


1970 


1980 


1990 


2000 


2010 




*x 


lilcJI 4 ajj 1 
cjLsbsybAAJi 
J IjSaa4o IjjiSJ I 
CQaKaco)IjaaJI 
I ja j jSaJS i jaaoV 1 
CjIaJjjSUI 
4 ajSaoJI CjIjaaaaJI 
bjJjAASJI 
^ jObAAljS jbjA u jJI 


jISaoVI ^ 


_ ob ijaaaaJLcus ,y$\ 
-4 < 0^1 fill oIjaaaaJI 
- CjIaaJaa ijil 


L^j^SA LoAJ( j <((4 aaLlOA^ <^aJa_uL^)) I A0 I d ‘S'** ' 
4 q 1 1 »**<-> ^ I 9 < '< I o I ^ j 4 _Luau 2> j ^ I jb 

Jla jX ^ AL ^ cA jjJL^LJI 1 d »XU (^IJI <aJa1xjl1I 

(Jjx j a i UAAA 4-lxaaLJI <ajajaJI oljl-c2xll S juts 

j) a aa I d I * ^ J) i LJ lx. 4a jJ I O LlaX j_a < Cj Lj j^J, I 

6-° O^Lkj-cu I j-aj < jlL=ut l ^ -S 

6 jjfc jlxbkl JV k j-aj jjJl medium L> < nj 

<(jkj_aJJ 4 aa__cu1I Ljaa^aJI J_ck 4 aa Lcaukl I jljll 
dl I j al ^jaJI CjI — IjjccJI jX 4aj J VI jLctuA O — ^-aa 
4ajjVI ol^j—cu CjjJalacI J —sJ .4 aaa.V_xJI 6j__sJI 
^_aj <4 Xjj1aJI 6i^A 4 aj i 11 O Lc e sJk2Lcul I j\A^-o 
IaAS I_aLcctA I 6j-cuX jAib jj-coil ^_S JAA.JA dll j 

CaS_>7)1511 dSj .4al3LaaL=JI 4ajaaaJI CjI jl_ckll jus 


j^__JaA I JA V I d ^ I < j^jjAA. I 4 aJAAA. do I J I < A a 

4jJI_S_aJ1 c_S_*_ck I_d2ca <<XJ) ALO c_jL _cuV £- _cu I j 

\ \ 1 1111 4al0ccuJIj Ljaa^aII 6 jLcaaII 

j_cAAjLI S SjJAA. CjI _Jjldll 6j-A dj_jll 

L^JLj jkl (^jjacaJI cjljLckll cjl_ cua^V ^jlajJI 

U— 0 LS —-6*1 LS Cij-ukl 


JjAsJI _^A. 6j a \ t nl I 4_ ajV Jaa_aaJI dol^j_call 

i_sl_ laa^I (JJala (^aaLLaI dka <4_jccklll 4_cuLokJI 

CjL JjZ s 1,1 a jV _ckJA djAAiJI djIjLckll 

spores j4 aja_-JI CjIjI _.Aall 4^Vdl 

_ <A_ckjVI Sj— kll ^jlx jkl —II jlka j_a J— Sjaa 
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[ciiUiii] 

w 3xjj^l jx liax CilxxxaJI ■ 

. jAxxjilxJJ juA 4 xxLxxlxSJI oijxsJI JlSuJjl j*s J«u «Vs 4.x axla-ll Jxlxx Xqjlu&j La ijxx5LxJI J_l 2 jus ^^xJI 4 laa"a< ntl 4xjx^JI CjIjLAXI jaiaJLd jLA'a 
■CalA-Jl iLsJlxxj Calx^'aa^.ll Cslxlax j a ah "a a < jx£l Au-La j^SLx ^SA Lfrl a.aji'a jl 4 ,ia \\K11 4_aJuj^l <>ju& jx j iVU) jlxxxl jSLaxj 


CsLx jJI Jxcxx 

<3xj a"a4 <11 iUijllt.1 i _ s _Lc 11 f-l jjJI Jxxxtx jSxx 

(^jj| (^ 5^-11 jjLJJ 4 aa a-^|| 3uuiXxfJI jxjis jX dJx^ 

jixjx^ Calxx^j oJjSxJU y^"t, ■■' Cu.^x tli'nni 
f-LalxJI <lxjLsx 4Xjui-^xa |>5 ii .SxxxxaJI 3J.~4.u-* 4,1 
v_J jx lxja 50 ^Qj^f CaLii^JI 31iljxj KiAx 
^■LlUI dXlxj ^1 (jS\ LAX < 

.4xx dXXXxaJI 


*? 


j<nM cxJ 

o 


Jxax e^ja. 

0 “ 


cjlli^JI J£j 

v 4JaSLa <j jua xLAx ux£j-x j^SLa LxjxX 
jiJI 3 ilir>yi £j '"'< ' II LxaLla Qxxa 

jjuusl CaLax.^) L^xi j^<Li 4x1 jl i4alii 
(d^'ii^irt)) j^SxJ 5j a“a4 a II xxA ^^iSx jl jx 
3xjxxux Jxl£ J4x g-L&ladl j* ah"ai <i a <p|jxJJ 
^1 3 xjJjuAII Calxxjx^-I SxjsJ.1 Cal 'a a-^ II 
. IxjIax jx£l jAi jAxlx 


L>j '“'< 'll 

2lAu&\ 


CxLli^JI jx ujoiHll 

a l’m 3\ >« a 2 n t 41—. di jiA .**<1 4 i A a I t j t"t< t I I *t. x«>"i 

Js V ikAi 3_1 Hujx Calxx^j 3-AK‘aua 3xxxjxJ uUyLaa 

jx CalxjXL^_xx j^ 53a Calxxjxy I dix,j .uxSbuJLa CalxijCx l^xx 
jx xxxxdJ CaLa^-ia-aJI J-al^ ^j-a-a al a l» 11 j^auj (CaQauaJI 
^jJ| Cala-LaJI Calxjjun-^-a <ia 3a r; ^ 11 LajaaSJJI ^1 ^al 

3JaLal,l (j\_aJI jailaX ^i.n ^ .aJa^la 3-a^xa Cal jLAa ^.Kxl ji 
jits ja^aaaaJI jau^b oaXaaJI xxa IjJ tLaMaJI jaiui 3JLai oxa V 
.«2LuaaUJI» 3a^aaaJI CaljL^XI aiA eiijAaJ XtajJI jaijlaJI 


faj4l 

3-uLauvaS 



UJI 

DNA 


CaLa-aja^l CalaauaJI 

U L 1 


jaCa ^aaa 


ivwu^y 


6Jl ^j ^.L^aL 1_ ^jlo ^La <4 _Lsji _uio Calj^xj jl 

jlaakaJJ ^_aLlll <_iaLia 

<4jul»_o 4_!LfiLajal Callaja^. (Jjxa ^jJI 4 Tn II CjVjjlLII 

M 

^J^juuaj ^jJI <q! xxaaxlil (J^jl^LlU j^-oa 

^Llal < < l >J)^II Caljl_takll ^laaV \\ , A*\ 

. j\_xa j-o ^_a 6J—i- 2 ^.j 4-ala_a ^xll 4 aJ*WI 

4a.-^jJ jjl a 4alAa 4^juJu j ijL_u4^juJu CausLi j 
jjjL-JjliuaJ^a 4£jai< Jla j-o I^J-o Ujlj-xla ^a 

4-SJlicxJI 4 < < i \ \ ^ 11 Jl^JI I \ ^axlalLa <■ . \, < < 

* 

programmed genetic engineering 

CalHa— dlo j_o Calj— xaaxJI ^1-xiV 

c_a_ s_^JI j_a "all erythromycin 

.4_ajLL»_ll 4 ta a\ <^*all ^ 1 a a a^ 11 ^ljixJu_uL 
6 j-a 4—Caljl <-iixa J—a JJLa j I ^ aj 

(^J < 411 <(_jVI ^ 


6j-axa 4 a ^ a*a l^a_c 

^JaLxa Lala I-^_a^f . 1 ^ a a 6 J_a Jxa- >_a I a is^\ ^_sl-xaaj^l 

4_lS Lxla V Ll^. 1 (J^Lala ^IaJ I 4_a j l_S_aJJ Lxa^_i_u Ij^_ia 
.6Jja^,ji.l 4_aj) a->k II Cal jl < Ai I j_a 


(***) , 


*) 4 * 4 4 

OLA - ^ Jl! * < a4 a 

4 a"a-s. aII J^-^aJI Caj^^x SjX^.^1 Calj-1 




Mining Genes for Drugs (*) 
Fighting Flu (**) 
Mining Genomes ( 2joJo[< ^ 
influenzaA(H1N1) (^) 
opportunistic bacteria (Y) 


2Urj^l4b^l5U 

“(Ijj^yOSJ^I^I 

I jx-iG 4_a Jf-y^JI Cal jLAtl >*1 la a "a V 
Ijj^JLajVI 4_IMxxiS CaL-uJjxiJI ^ 

^4lx»XI) A (HI N1) 0 ) Sjxx?JI 
jajxa. JLa. ^ jSJ <(dlxj1 Sj^jx-sJI 
Ija jJi_aV I jxajj^aXa 4-Lauuiua <Li_aL^. 
jl j^Lxa CalaijJI aJaXn jli ^caj-aJI 
3 Sj <"<< \ II (_£j| jjJI j-s 4uaJaLa jj£a 
0 I 4 XJI (^Jl ^xJI 4a^jlxll 
^lijJI J-slJX > ^»i^a"a Ij_ai^JijVli 
4jJsijX l^xxaj 4_aLuaXI 4_ai^AxJI 
. <Y) 4_ajL^xaVI Laj-axSoJL ^jlxxil 
MRS A 4_aj J^'a* 11 ua.iuLi Laxity 
LL^xll ^jAV I 4^sjUXI LjxxSoJI jl 
4-a.Xi-o 4 ? a a< n 4JlaJI ^jxxj ^Lajaj 
4xxxaj ^MjlJI 



^lil <Ca 1 a aK a cul^puJI j_a 4_ajjux. Cal jl < A a a 

<4_>j a*a^ all 4-aiAJI jyGjjxll jjj^Ia <J] ia—2ala 

Ca la a K a_cul^puJI alaJa 4_ojLLll CaJxaJj .a.jj^xajJI 

J^laj 4_a^jxIa^jJ I 4 __lLxJ I (■ I «**■ ^ a 4 /\ \ 1 > I |_c, 

1 La I j _&j - last a I-^_aLc (JxS Ca La a K- coIjJlLII 

^1 jjJI 4_aJ LujJ I Ca 1^ a a^ a 11 jA_a 6^j aLa 4_1^._. J o.a ^Jl 

. 4_ajjyU 4_ajLLLI 

jA K a t iiljXaJI £ ax-uaxj <Caxl j oLaixJI ^.Ic < Ij^J 

digecycline ^ K i mi A a’i ^_a_<1 < LM aa ^ Jjxll 

.4_aj^a t nil 4_aj a*a^ all La^LxJI ^jLk 4 A < A a a Vj 

FDA (^1 jjJlj f^lcxJI Sjlj| (JjlS j^a 4_dx. ^Jj^=s 
j_a J JX. J < A jVI jA K a * m \\ a*all ^iuus.2005 <Ju_o 

a* 

(J-oXJuujUij < jA-l^x_culjUlil 4_a jIaII 4_iAjAll ,J_al^»JI 

4JLaXJ- ljj I La IJ—&j < JjjjJI ^j-a^U j—X 

4_ajLLa CaiAx.jJ <Ja_ 2 >JI c-j_«_uJj .iaAS 4_alcjJI jjJ 

^j^x 6C^I^JI (_j-a CaV^I_x_o ( > yx i^y l*\ \_ 111 a5> a a 11 6 L-^w-a 

<xj_t_u (_£j_a ^Lcx_<_u_a ^^x_coj ‘.A. baumannii 

• jA K a * 11 a*\ a"a 11 6 Lxj 4_ajlLll jl_Juxxl 
4xjxuxJI Cal jlu_A_aJJ ^xl_a_ax^JI (JxCxxll jX. L_A^X. 

******** ^ fi 

jA_inaaj^x LL11 ^ j^J cuxxJ I (Jx-a Ixxjjj5» a a 4 11 

I <A al jja aA*a_cux ^LaixJI jl_S < jA_> n aajjLaj^lj 

^1 4xcJI Ca Lax l^JJ ^ *a J> ll JxJxlJI ^xX. L^Jx^ 

Cal jl_tA_a 4xx^JI Cal_xxLL!i ; 

Ca Laxjx I j_a Cal_Xj)a*^ a 4-a JlAx_ 


■4t 


, 4_jjUxLa 4 xjjx^ 
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[dJJJA jJLu2la] 
■••<^ 'H ^LUJ^J 

abj-iaJI CiIjLAU OlaSjX Jit jJjutia 1^31 4_»^Ul J jilixj ^^lll SjjlISLJI o jfl 
. jljdJ I3ita J IJiS g-1 nU II Jb_a ^ 3 *j ^ II CaljluaJsl ciLaWSV 3jSLdJ <LiArJl 
<ja Ca 13-aJ^k ^_i3_» CaLuAxiXI <L»l|j-oj 3 ju j^aJI Ca 1A i ill J Ca Li£j-a j£ Ci^i. ill j|j 

.<UjLaU >,ii VaJ 4-JL^JI ciLu^VI j£ v 4TWi CaLdl Cal3 <bj)i^JI CaljLAU 




<U jSXJ uUu^jlu 

j-ii. 4-uLaua.aS jl jfc Ok^-ill I Jjl^ blAa iUjL^JI Cab nil jau 
Cal J-aJ^Cll^ Lij^lall o a Va < in Ifl VaVa ^^jJI oLuAxllsI jV ;<bjlx 
J-aJaaJI jjUl jLAtl ^.‘uAj (jmi J-lk-u ^^lai .4_uijiJI 

5jCiAdl J3i ju abyssomicin >j-^>VI 
Jn culture icjjJI ^) Verrucosispora 
3 j a"aS \ ^ 5 -Aj <( jLlojJI^ gJ ispore <Ju^j hjl&aJI 
.jJlC 300 £&£. L$ i£ jLUJI j_OU jjjJJU 


4jJjabLLa ObJ j5Llo 

j^SjLcctl^ ^^ ywvU JI ^1 j^UUI 
daJlfc Cab-jao. jj-^"'~'' jiubLUl CiliUfc 
v-Lcailik ^-Lt jii i* i (_£jJI jiailli 
fiuaA ^-Lc LS)J£.L_ul> 4_ujAoJI j_>jO^rJI Cable 

jJJ pbuiiiJI (JjIHU ^ij .oOjOJI cjJ 

I jLAa L>^ Male ^ ' ' "' ^5^11 5j '"'< ' 11 v duAa 
«b1 jua. ^ (jAiaOil jlaall j-i-u t j^K4U 
. L^-K-.i (JxuLjuXI jiaiJI Jjju <Ll ^taJ 


O-bjjjUuJJ jja 

< 0 JJJaaJI djjJL^JI oIjLAaU |j^k Cal olj-uSLdl (jAau JJU 

tdicLiu^iJI ^ <bj n-\U ki^iaJI juCa jl jfc 3 at ‘a"a n .i jl Sj^Lt I (p< I j 

1 ( 311 . ri llaj=k (jLxuJ/ L ^J) Stig mate Ila aurantiaca 3 li 
jla Lg_iSJ <myxochromide l5 ^uj ^j^aJI jLOJLL 

oju^JI j* myxobacteria <J=LLll oIj/^ll dtL^j|^1 
^1 2i*il3dl olj CaUuaJI Jill ojuxz. Caljal ^lalltoL < jljuj . L^k-Ijj 
4 Ufl a Cull ^^111 JjLu^ 4JI liliiKiml ^Lu^l lilj j^l^l bj ' "'<' li 
.dJ^iu CaLuj^k jt Hau j^fl ^^1^ 


I^jIjI < A^ LjjbUI (Ja^. Jya 

<jcobiu <Ium A Cal_Jjl <>_ulX-aJI <_jjjl^JI 

jLixoU <\*\ Cal—i^ II (J2j 1 ulil 

^J^.1 SjJU^U -11^ (jA » V\ ^11 1 ^ \ ^nV\ ^ Jj-Q (£J \^k II 

l^_a .(^jJL2aJI jl t All <1_cl*\ <^il <_oo^Lo Jdi^l jJju 

^-ibLaJwl 5j-u5Lxll ^^ic ^jj _Lojlj <^11 .R> 

<ju-£uk caUJili L5 _ &j myxobacteria 

jia^l jjuLLII (J^ .<_jjjl2u!I Cal jl <A^II 

<JjJjdl Jj^-^JI <CaL l» -ulIL <3jiia <->j» 

. J->JL-^ jl t A Ci L&jlbcl ^ 

CjIull^JI jjLa_uajb 3 K , Ml L5"k" - ' I*" 


Expanding the Search (*) 
«bjljflj^ jl ji Cxj^> dlkvo = A chemical library (^) 

iJlLo <Cabl_u Slcti CaLa1_^_1 q 6Jl^I j 

dll iq! j \ j 4 /\ t | 1 ^ 11 i >«S -V i ^ 1 1 J 1 Q 4 J 1 ^ 1141 

> j ^ " 1 1 j .4 -uLuu^J1 


^ oLy-axltl 
duj^idl ^LusjVI 
^■ibrJ VLai^vI j3lVI 

dj ^ Cal J Lulu 

.Sj-aj^k 

♦♦ * 


^Lol i LjjjUl Ll 4 j I |g \ IbnTa ^jjJI CjLolJ^jVI jju_ou ^ lc 
^_a 4 ujjj j A11 Cabo-ijp^^ dLuILo Caluu^Ck. 

.<_»jj| L^_LJ-^ba —^La / ^LuuUI Cabb^II 

nZ\^ all Ib-A Sj— cuLuq (Jjl3 Jji\ 6jiaiaJI ^jl V| 
j . luJ_bljj| ^_a ^u^aVI JAa jUG <Lu&La JjjL-vu 
(J 1111 i < n 11 (^\ (Sj-u^jJI ^j)\ a^k (jaul^I-lII bJ —a 

Ujaj ^^\<\as <L$-ii DNA code Iblll j^SJ J^l^JI 

L IjjJ Cabo-a^aVI j-axa J^ 5 va ^jJI Cal 3 a^k 11 (JulaJiu 

. 1 ^ 3 jj (j_Q L-^kU ^jl ^ \Wt t <n Sj a 3 *\ a 11 dta Ca 3 l^ I jl^ 

CaLou^al uJij sljl! <1 IjJjlII Jj) ^ 11 ^jl ^ aj 

ai 

Cal jl a A a <b| ia^JI ^J-uuJ £C_Jl33 ^aJ <6 JuCTk. 

Cal j 3 —cuJl Li j Leu ^ 3 j 3 Jl L^_aLa fS J->Jr>> 

^Uala J 3 ^JI j^kLaJl j_A j_a^^fl ^J-s .311 j .<_ojLLlI 

<JiJI J J^u Jlola ^jJI Sj n<d l Jl Jj^jJI 

JaAj jjJuusa j^a- k_i! - ttn^l j3c JL^kl :<->j n*^ Jl 

^kJ ^jl SjjliJl ^ujC < Lo^_o 1_>j n^v a Lau^al S^Aa 

j)-o ^ Jaj .<biiaJI (Jakl J <ij_A J| —coj 

<«Lu! 3 jj_oi.l (J_ol ^^sJI ^-a k_a» a All Jal- 13 J^C 0.1 ^k all 

6 Ju Ja^ <-»JJL^ Cal jl i A o u_il_j^k .1 ^a Ja cJLjlA 

Cal jl aAoll < 1 —cullll Cal ajjull <—<_uljj_a ( 


(j\ genomics 01 —xjJ u. JJ LlAj .4—aj^-Jl 

. 1 a A tl AJJlAo JjJu 

^JkL^JI CjM mi!mi3 Ca_ ^jla 2002 ^5kl_C J 

<_^kVdl Sj jTsdl ^_JjVl genome sequences 


(CaLajj^Jill 6 J^_a OjJlLo 1j _iJ <<->j) a^k 11 Cal jl <Aoll 

j^o L$_a jJ mctinomycetes Calli-LuJI > Vix^» 

i IJ—t n L i n 1 Las J < a 3 a^> <Cj)o->k o 30 J| 25 

(<IaLujl 1I ^uajpvi Cal Ja^jJ CaLLaiaaik-o L^Jal jJ Lo^ CaJa 

<<->j) a^k 11 Cal jl <AlL> d^uu—Ju Callaja^. CaaaJi3| ^—ill 
6AA o ^SkJaala—i_u3 L>j a3*\ a 11 ^jl j —^Ja_a ^sJ 


JaAl jjAull j I 


lla'u 


■ LT^ ■ 


<JLaa.lJI Ca La i ^ 11 6 j—A (JjLo Call^ ^jl <1 -ajjJj 


■^>dl ij * 4^-jj 

< 6j^v"a a o <_ajJLa^. Cal jl ^LabV Ca ll5>Lo J^jl Laj_AUa 

< -ujjJ_o ( J Lbl^Loj Jya J JC ^_o <UJ-cu LjloI JA1 

<J^L<_U ttlf. C«1 ftj‘a >"*■ <J-M< 1 td a <julLJ1 JjIajLa 

<JLaj_<_uL^ CaL lojj 1^3^ LlAjlUj CaL lXjulJ 1 Jj-o <IjlsLuA| 
Ca 1 o ala"a ^Jc ^j)3 ^3 J—i Ca La a^k j LlL^.' 2 6jj—L ojlo 

. <_jjua>JI Cal al , A a 11 <\ _2ul3_ll CaLo_a^3^2l Calluj^J 

J^a^ ^kj) a a ^ 11 Ca^l niltna < L<_ul^J JcLuuj Jj I o a^ 

JlII <Ljlojl 1131JI CaLdVl k_i-ui^ (J^- ollaj^JI 6j-A 

al < A a ^ jLo a t a^3l La^LlJl 1 ^ ^ a^3_cul 

La35! o a <Cal oJjlII JlAj; o^ o 1 3K aj . Lo _ia^. 

** ^ 9- 

L^_a Ljyi-jll Ca La a ^ 11 Ji- JujJ Ll^LalJI ( jx»j3^ 3 JJ 

<jJLsla1 <jlA^JI CaLlajJI ^ ol ^ 3 J^) 13 3*C a \ Q < t ^ \ 

.jl <Ao 
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< L^llilj myxobacteria ^—ikLUJ S j-lVSLJI j-o 
^jJaLllI Sj tYs t 11 ^j)'\\~\ J * n1* in 4_euJj jl 

. 1 I JjlLq jj)*J w 11 £- jUJ ^ ,0 LS^ 

jJlC 4jjlJI ol_i i _si_u'l^l tnl ^Jl 4_aLu£2sl 

9 

^Jl ^J^LoJL&I <1_JJ jG^LU j_fLo_a <4_ljtJl_cull 

jl j*^ a\ ^lllJ < Jaj 4l_nWjll j_i£. 4 juuul 1I j^LWI 

pi n Aanll i<-~n j I £■:._^-jll j-o Sj-Ho jj^u 

e_i_ttn^n 4 _jjjc^ oljLulu <jl»jJlII j_£LoVI ^1 

4ji_oLc &j <cLcq_ u jllij ,R> ^ll JJj • J x \ 

jl_ml_ >m7sL [Lull! ^_a Tubingen 

<Jj£. au j abyssomicin j\_t«j*j*im 1 Jo/n jjj^c 

__ 0 » ^ (s) S' .i„. "' \*t 

289 Ja£. j_o S Ji^ccLo 4 —IHj 4.1 ifc j^j-O 4_L* CU 

I <£,jl I-. jl— jUI j- 2 ^-J —2 Ij—lo 

oL o^jcl^cJI 4_Lcu1cu_> o-oL s _ <_ij^jJI LjulUl 

4-2jJl£. 4ujJSUlII <JlXjuLl1I oV^I _cujl j-O jGjJV 

j-O IcJ) n ^ I 2 <3 oloJ)*n~s. II 6 j-A Oj^-L I Jij . lo Leu 

< I 4 J <Lal*lll oLujasJI J 4_JjJesJI ol jLiul-oll oLulCcJI 

<->j^ \ \I Ljju^jJI jl^-ol LT^ ^_^Ldl ^Ldj «Lojlo 

. 4ujJL^bJI ol jl uGlI j_o 00 . e-iLcedsI ^Lsl 

<juulJI j£L^I cu_ iOjlI 4 2 h 1 . e\ <bjLLa dll_iaj 

<SjjlLq <1 jjjI j£. Ll-cj Sj ij^JI (a 1 ^.jJVI) 

JjLu dJjS—cuS ^1 oLjj^ll a —culjj ^ 

olj- 2 il 2 ^ 1 ) mutualism (jjj—ibuJI) 3 1 V 1 U 

cJijjJLlI (j-° .(^jl_S^laJI \f\ ^_ 2 jlL» ^1 ^j^fl 

l^laJ L^-S-o A _uj)W 11 j-> j\ <^>ll t-\ _t u 2 W ^j| 

L&^jjJI ^j^Jlc^JI jLi-cul CJ 


LLA 


Hi 


L^iuUlc 


,L 


4 \ 1 A -N. d \ 0 \*\ O 1U . \ 0 1 .^L 


^J) 6JJ& 

<_uLi 4 ^jL>q <J^1 cu ^jL. 0 11 ^oLjlIII La jjl^J 

2 )-o 6 ^ ‘^ll^-ll <J <—cu^Ls_q 

y nU <11 1 ^ nc .jny oj <^Jj^l^ .J> j .C> 

(J-o^2cJ ?• I-cuOciJI a3a ^jl ^4_ulaJI JjUjLa 

**" , fit * 

Ij 3 ^ XoLc _ oLls-cuJI j^.i ^_a _ ^a .1 LujuLulq 

I j-AJ • LLl-CU cJJj-*-0 ^)JlC I jLc^SuQ 

^ * * ** o, * , * 

jkiJI Jlo mycangimycin (ju.*Lu\.i5Cil£ia 

.4_»_q ^jIciLljII ^Ldl 

[LuUl 3 ^ 4-S-oLa* (j-o] <J 1 ^ J^l 


U.L 


lLuUIo Lc^la JjS (SJJi 


c SJ^i 

" * 

o LLjc^- ^-SSu 4 \j \~ < C \ o 1- 

cJui^l < Lc^Sol Lslll ^_2j • (S 3 ^ ^ jLc^xlL 4 ^jljccu 

L>^ ^ _ (_jjj_iLa j^ » c, 2>°] <<333-^ c> 

1 ^ \\I'i’i p.|^j w ut <4_> L^Lk 1 * j*\ 1 <"1 \ 1 ^ \a 3 aa 

.rhizoxin ^ (^j^JI jLaIL 

U .e'^ 1 

novel ways to beat bugs (*) 
sediment sample 


g-LalxJI ^.iK'u 
4ujjVI 

4 1 nj*l(j II 4,1 th <il ju 
qLuAx'IaII 4_cilj^l 

9- " 

.I fvvu 3 UI 


^myxochromide jxj jjSj 4 -u 5 Lill ^LjJ 3 ^ 4 Jjj-cdl 

SjUjSJ-11 ^ya <( 5 J) ^11 jL^coU 4_jl- clco ^^3^- J 

cStigmatella aurantiaca £j—dl 4_dsLSJsl 

< Pseudomonas putida 4^_»j5JI ^idljJI ^1 1$ lV»j 

L^_oI »< <<I ^Leu j) ^ dI 4_L$ cu 4_»j_u^u <JXcu 

. LcL-uia 4 1 1\*"\ t nil oLaj^j^Ll II ^LjVI ^j-2 

c_SjlcA1 I jl- ^j1 _ -euJLJj yy-iJ^uJ 63 jI-^JUI J 

‘ i 11~ ^ ^ (_^J-1I ^ I ^7 \ ^ 4 a_o JoLtlU JullJI * 11 

JI euSl I ^ Ld)f 4uJ)1L11 <_u^L2ji cu*21 4 _lL^JL1 I 4 ujJ I 

9- 

SjJU^JI LjJI 1_3J ni Jill oLlIIIII jU jLd J ‘C5 J ^11 
c-jLlII J clC ^11 _ J-^>l c_Jjj—5 Lc£ (Jja 

SjjJ^JI 4 jijjl2cJI ol j!-lull I (j_Q JuJjlII e_s!-1 : ;r^ 


[jjjjo. CjLl^-liljJu-cil] 

' Lj.OS.JI ^ c^UlUJ 3 ^dl 

Ol j 4JJJA oll- 3 ^ jLxjI ^1 ^jlcoJI j iLJL^JI 4 -j^x^JI oIjIjuSII junVi ^Jl 4lLull 
4 ju 1JH&1I Lt jCiS. Jl SjbV Sj\\ d,I cj-dLcu^l LAil jjji^Ldl ^LLi <1^11 j-dLLI 4 ^jLcuo olj-dU 
jjlS ^_UI oLJ^I ^jliJ ^1 JlHS ItiLlj SjjII cjjJLuVI <>lA jju 5LL1 jl .l^-LdaxS jl 

.3-ojlHI j^Js j_ 5 .ll SjLt 


q i"n ) II cJj-ui 
jalulll j^SXI 


UjliJI olj^.1 

SLcOI cjIuOx. g\ 4uj '"'< 'II oLujjyi c\ ja Vju 

pore-forming ^LdU as^ll ^L»yi ^Jumj 

3 ' j'"'<' 1 1 d «1 a. 11 g.i,r.c , dU,,, |j ' j "t~4 1 1 tubes 

SLauuXIJ I i* nh cjL-JjjuJI jlj . 4 ialmil 

^lijll cabjlMJI j-ic 4^_>Uia 4iiisj definsins 

I a \ 1 r, d '~i -v * Calx ^ A - A j^lau^ ."4 \ < 1 1 <■ 

Lulj ^acaJu peptides caljalu ^-auoa 4u.nj.es d '\ 4'jjj 

.4_JJ '"'< 'll 4u.e i ifcVl jaus euuuljl jj<ui 


jyuAJI e-il J(|*i< <<VI 

(judLiy/ (jj-Uf) 4uj nS ill CiLiabdl 

infect ejLeu^jukll 

LLuAa 4-LcJJa Uj-LH) OjJiO 

.4-JUXI 4JLaJI mi IoaIij 
4_1ujL 5jui Jla CiLubdl aJa ijujOa 
Jus l^_al JdUeuI jUal cijJU 4-Ju 
Jlaj < (| *<< 1 j <4 us^ulXI 1 'j '"'< 4 11 

3ujjVI eJU jbJleJkl ijuJLl lesji 

^JJIJ <«i 4aKll ajjjucLI)) ajujuJI 

<mi I JUklj lusjULa Malt eij^Jeua 
daljJiSJJIj 4u ijJlcII LaMJJI 4Jjlu 

d Ail, n d 0 4 \ t 1 1 


^yjj jSJj - 4uuij (jJjli.1 JaLsdl L? i£. 4iaimi Jxa 
ja (jjya 4esJL*i, 4iajls _ Ol J^l L? i£. 4ujji 

JLUIj .4uja-oJI CjIjLcsJI aLJj lajlia jjjUi jjj 
jjJ//) iLujJjU! ^ <<<ja ojOuVl Ija 

LMJJI ^SLsJJ 4 a1csXI J Lei I Jj 4. nj'^d t,l (jcLuiV 
4LtO jJjyt 4l I(] i. in LajJsi . jlcJ^I aLacal 
eJxaa juJ L$ i£. Jllaj L^Jli <4ujjXI jdi- HujJjAJI 

^iutl {Jjjyij^JI) shiga toxin <1 j,wv, 11 jjLJaj 

. jJ.1 ojjJea ja 
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Kj -d ^J <L> u-cuJjjU 6j}l-oj 


A>J 


(_£J-L^. jLcAuo jj jLsjj < |j^K\L> Jjj ^ * <i*N I ^-2 l~t \ J^h 

LlJLuI_cjLlo j MRSA 4uj jaIjlII j julj ^ * . w 


'4 jL ^ 


4-L 


( *-JlOJ 


CiIjuj^jJI jAa. ^ <^£j-UJI 
<l^uI j .A>j <cj—d .v> jLa jjj . A «^ t n c£>^' 

j-o] <jJjl£jJj| .E>j [Ldjjddl^ 4 jloL^ jji Loufc^lSj] 
6jLc~*>» ^ J^-Sll I j ft £_2J LLjj [^jjjJj ^—*-<aLi» 

P-^j-^JI j_c<£u^j oljj Ij£_tVn^l JA2 . ^Lo^fl 

^ ^ cuj ^dll pigment molecule fc LuaI I 




L$Sjjj ^u j-o j ‘ MRSA 4u jjs A 11 Acj£ 

•Sj jTs ti l Jjdj ^ I jjJ j-O <u)A>lj>-oVI 

]r> \ nil 1 4_ jujj^ulII u'H _cu^fl c_£_ lloj 

JLolcJ Cj i^. j-o Sjjli <1 t 11 4 CjjJI 

9 ' 

Jjj - 1 I jl_2 <Aojl_£_oJJ Sj —ijll Cal- JVI (_£jl -2j 

V: U11 jL_a ,L Ld£5j-0-0 ^LoLc 4_ ^JL»_ll 

***** 9 

^Jc ^j-k^l 4_cAj-oll JaIjjlII u jl ^ Id- cujV 


. Aojldll CjV^ _cull jjlaJ JLol^l Jj£jl£ <SLl 2 >JI JjJ 

^jc J-ojlJLj JjJ— sdl c_2jlaJI cu jJ col jl_2 (J—jILj 

9 

4_cAj-oll SjJJ^ulII SLl-*»J ^jjj_cAj Jjj£ c_2 J-& jU^tl 
j-i^^Jj^dj—1 Caljn^ll ^—2 CaJ—^ Vj 

<S>Ldt AojLLo j_> jLsj lAj^t _ cull cUjj^ull ^Iklcol 

j-a J^ - d J^l <^-$-9 “—sllall A^L^d LS - ^ <^ljAJI 

jj^ 6-°j <6 j^—^* jll j^- o-^j <—ojllll 

4_c^2jj_o1I (J_qIjaJI ^-2 IJjlLo oljjJI 
tcjlccJLslI 6J-& (JlLa lIuI^ IjI Lo 4jjj _cuj 


L^_j I cJjulI— cu <Cj_cc^_a ^ jrc5^ j I LaJ^j 

6JJfc (jl \ 11 —ij .^2\2^kII f 1L»JI ^2 4 —lLaC 

*. aLlLcuj 4jljj_cu <Iu/*iA i' in oljLl^l >—<IWu 4 jjJ^I 

L ’" ** **** ^ ^ ** ^ 

(^jl JC (jC Jjj— cull jAj-all (J-oLslI 4JJu JJ—2 cj jl 

^ * 51 

<CjIjI n^l 6 jis Jlo Ojjla J^j < jAjjII 

CiIjLlAII IajjJ .^ culj " in 

jJkC ( 4_SjlcAJ I I ^ * 1 a > >t«.*> > ( i a >t»« 1 1 5 j j \ 1 1 Ajjjl^J I 

.4_ijJ^I cjl^juJu ^-11 AjlcoIIL LjLc£2lJl 2| A-VJj-o 
oIjLaII j^Ij (jxiLiJ jjalaJ Sj—^-2 jl 

CjIAjlI call j . VjjlJ_o Jjlj ^aJ I (| 9 * 4_*jxaJI 

jl jlilc^l jl_cu L5 _ t Alll jj^JI j-o cl>LiJL»_!i_cull J 

jujIaJ Aoiij jl d—dj ^_lc LjaII ^Ij-oVI 

jl jJi — cuj <4jcl» Jill 4jL^_coJI ^2 I J^c 4jj Jcc 

Cu I 4 jjJ^I ^Lscj 4—ajlall 6 JJjljII Ljjj^jJI 
jVI c_2jAJ Ljj^ 1j .((4jjjl2cJI cjljLcAll 4 jL^j» Lo J.^ 




V JA2 : j\_->k is~\ I_cujJ jujlalcVI jl 


<^-cuL^. J^*^ (^ 5 -^ j^j-ll £-0 3^- 

SjU--~*w lAIi, I S jjjrdl ^^-cALII jjdl cjL^^Lc j^Jj 

** 9- 

j^v o o J^-^. Jj-> CJJ^JJ .4 _c^2ij_o1I (J_oIjJlII ^lLo| 

■ . I j_& 1 \«S*Ts ^_lc 4U0I ^ aII 


Preserving Allies (*) 



j\ < n r'i^ jjjsLSJI j podophyllotoxin 

jlUj-call jl jLA-q jUljJ camptothecin 

Lo^jI 4Jjjla 6 J_l JJjlC I j <3LoJUc_ _cu^l IJji^ 

jL^ijj 1 \l» 21 o^ I <oLiLuJI 3 I 2 jus jl_ *\t<~\\ 

jl ^-^j .oLiLdl dJj 3^*^ (joj-xj cjLijloj 3 ^ j-o 
t L^Liil^l 4 jI Jj ^_2 Jl jj 4—doLa.llI oLjjSLII 

cjl jLcAuoJJ 6J_cljJI jjLo=J.I jJ^ I ' (j-& ^-^-2 

JjLl^j-q j o t AT* J_ij < I_doll 4 ojljjlLJI 4_>JJL2cJI 

4jjjc2cJI CjI jLcAll j—o 6 JjJ r*c IdLcc^I cJjxj 

^Jl 4_2 LcA| .6J—>J-^. (JuoC. CjI -dl L^ojJ jl 

^LdoUdil JJlojj^> \ 11 jjJ cdLcu^JCcul_2 <ellj 
S jj J-Ca. c-)LjjLLo ^Jl Jjdi LjloI _I jo > A 




. 4ojj^JI oljLcAllo 4 j^JL*_o11 


1 v-L41^JI AjLjj^. 


Sjl jicuMJ £J^|jO 
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T. Walsh in Nature Biotechnology ; 

Vol. 24, No. 12, pages 1541-1550; 
December 2006. 

Superbugs. Jerome Groopman 
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9002 yluJ ,naciremA cfiitneicS 


.CjLl-JlIcuVI J CjIj i *n ~*k 11 Jjco ^ ^ I \ a < j t m \ 11 jl 

^jJI 4 jjjj^jJI CjI _cujLatj.ll j-o Lilc I_Cjjj jjjjj 

j-o Jjloj 6 J L2ll c_2 — jLLsjJI j o 4C jny o ^Jj__J 

Jj^l L5 1J ol jiJI ^ dxA L5 -lc IjjJcI -ctco 

cjljLcAlli <Ja-*>JI oj _cuJj .4 _icIj 1I ljjj^_^.^f fdiUI 

foL loC jjljJi I_(g at no^. LdL^. ^1_d ^jJI 4_jjciJI 

(_£jl jjlII utn i"\ ^jJI 4_cAj_o 1I (J-ol jaJI (Jjjj V L^_W 
Sjjill 4 jjjj£jJI OLcVjjL atJ.11 LcAjI (Jljj (Jj <cu-ccl^2 

^ 9 

J^_oj < JJV LiJ I (jAat t j . Ijo Laco I j^_ cuj ^jJ I luJ 

^Lol jjjiaJI (jAujll oLat_o| IjjIaI JLc^JJ_cu^l I JJfc 

d \ "\ A t I J \ .a < L>jjjSLjJ 1 j o 4 0 1*1 A A 4j jj_o Al^l cu 

t Clostridium difficile jjl^jJI 


j_o SjjLua- jil^ I jj_ ^j JJ «4jjjIj)) 6 Jj J.^ ^jl, 

y^vi 

^jlII jljll jl Ajjju-oJI oLjjfLII ^IjACLcuI j| 

J-o I jjd I Acuj l_Lo L^-cu d < 4 ^ 4 < Cj LcVjj Lad! I j-ol j jjd 

~ j 

^_oj .Ajjjj^jJI ^jl JjlII £_il LjJ_cul Jjlj <4_cAj_o1I 

< ^JjlduJI jd_ \ LxliLa I) Cal_ -JU1I 6J_& J_J-o jl 

" 9 

JLcud _cul c-drd ^ _ 2 J j 2 *t ji j ^OJ probiotic 

jjjLJ (_^jJI jl_dcijVI A*_cul jJI Ajjjl^JI CjIjLcAII 

^LJ probiotics CjI— dubuXI jU^Aojldll 

.6JJ^cJ-o ^jl J£. 4 j I 4j^JI_3Lo ^.2 L^jjJLjl 2 JaJ j-AjJJ 

Sj£.l-ccLO Jj^. LljjLaLo Jjla3 jl_2 oA —Sj A-«J 

3 ^ 

i_d--*cJ Ljjl_3Lol ^- £ AjJUUlLoJI 4jjj!^j1I IjJ 12II 

cdLdij^l ^_2 SjjJ^. AjL-cdl Jl _cul ^Jl jli ^j I JjlII 

c_2ljlLJI SjjJ^ k o 4j jJ| j s jUj : Ijjjj^jJI CjI jl cA-o 

9 

j-o ^jJjlLI cuj -cull jAjdll J-oIjlII JjjJ 4 _CcO_cO_o 

.Ajjjj^jJI IjjI _cujLatJ-o 4 ul£j I_AjJjGj jjj-oj jl jjJ 

<(JU^jj _cu .N> l"t tj-*k ^1_ £ (Jl _ HI Jjj _cu j 
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Luol^j J) LAhJ! Sj^s Llxlc Luj-l^. <_ « l2lJ Sj-d La. aujlljll > Isl 

.^> i i*C Jj-a. LfJja* jtjJ-* *l1llua dills tl~\ t !L) i_ 4 i*C La /. i__i, <ic jJ .Ic 


<jj.M> 


‘••VauLjJi 3 ,5^i i 

□□□□□ do Qfflf] C 0 x« □ ml n v~nv ~i« me. niin 
d.sd i ii K- DJn_u. did|( d& i ii itIri1 1 i n i*nL r~M~~i~v i □ n«,.* 

□ mi jlaiD □□jDzlL mincu^. no □<« □cmil« □ □ ado 

□ xt ABC □ NBC □ ibswb J« nio dxdnl« db<m« 

□ sE\ IIIIIII ll(( □ QAlU _o dd do □ \Jl □« dd dcua QLl« □ do 

did|( « n _imi, i i ii d n -^n n_> i i i i~~lL n i i iL d i ii n J>i n Ci 
d d <»«i i d _& dELG^. ddLudd di ii il do« «,a i n M~ii L 

□a dbido dun jd mm^o do^di do ddd o mnim'i 
m ddil( d Jd didznnJ(( d « 1 1 ii Jo d iA a 

y*Jll\ (jjl 11 «LojIJ 3 oa t nj JL5L1I jl 

jl^ Loi :j-ou Va dlld cjl * AV (j — 

LLsj-o 6 VI ^■ca-ua I 1 1 jLa-o <d ^Jl ^-lc L^.laa 1 oja 

V \ . . I l J ^ y^Cl 6 ^dJaJ 1 < ** A \ l , \ 0 1 , <1 L» ^ L <1 ^ II I l_Sj 

Cjl^a_cu Lo| . 4 *jl mil oLV-cVI j. a L j ‘ ^ ^ (Jj) oTi 
Food Kwv.llj MTV K x . 7 ,11 Jlo <<aLUI SjiliJI 
jVjj jaj j--Ja jdL> Loj _ coj Lr ^aUYU /Network 

dJl^pLc *u V 1 Sj^ald ^ula < L jg tVi jjjajJJ lad_cuj 

i.Vi 11 ^-lc _cujJI IdA jidi i V) <Jj^JI _S 

Ljg tti oljVjj 3 L5 _dl ESPN 

• (oA?J CjI^joJo 

^■j ‘cl^j—^ >=^b' ^ 

<ojL-yjj-cull -cuJl (_^jJ -LoLsJl -ujj\|g II 


cjI _jLuJl ^ajLAll LjJ _co 1 @Home j_ 


<j| ll-Aj I N 11 jLkJjJl oljl col^ o i A 

Cij^paVI _ lo lj 1 <^i^k i ^jl JLUI ^ ^lajJ 

4_ooj .<LjlsLc^1 <LjjLia <Uja J o ^Ualll 4 , A \j? 11 

6Jadll CjCVjJI -3 Sj col 36.5 jacj 

The Everything TV (*) 
The Third Era (**) 
broadband p) 

1 ^ * c\~\ (Jq-^cj LcuLls < Jld 1 (j * c\~\ cable J c-ujjij J^JI (Y) 

. jldc 


^-3.3 .Zj\JlU <_L»_t-£5 <Jdco_ll jn»l Vl ^JulIj 

^lNx.V 1 IdLcoj (Jl^-col ^_jlo^. <Ll 3 Ci^a-c^l j < 

4 (A Ijjdl oljl— loVI «Ll3 Qm^I j <<jloj3j Lu^2o 

^Jj Na _ 1 lx ^ 11 ^JLsJl ja£. ( jLkjdl 

<4 ^J^ L5^ C>° LX& L)\ 

6 ^Uli ^1 ^CjlcoJ jl 1 j 3 4 Aj 

: L^jlS c_a£.j-» ^jjJI <-»jjJjlaJI <JlLcojJ 1 JlfLdl (ja (J^-lo 
^_cdlll ^j^Ju-o^fl j| < IjuJ^l C.dlUl 

^kdjlll ^cjco^o Jjl ^ I (Lost (J * nl t n il 

^ S 3 U.I jUhll jld^l i_dkjo VI L_A^aj .Cosmos 

^J 1 f^jll jki<A 1 Vlj <<_uL^^JI «Lcojl^JI 
^ lc jjp x 11 <LojI^jlo ja£. d.L-*cJ e-Saidsj j ttiC. ^_3 
.<-i-3 L_xCj-l (^dJI (jAjJlII 

<Ll3 Lo JJ& Liu ^ 1 -coJ I ^j-o d] VI 

c_Ls^ou 4uV < LLu cou (_jojJ dll J (JuIau j . Ju^o 1 

^^-Lc c_Ls Jl u 1-o J J-Li <<LdLsill c_s JJ -LJI ^-Lc 

3 .«LLo_oI^jJI <1 AcL-uaJI (^(^LlJ <13^11 cdjLkJ .1 

V J^a I 4 JL 0 CI dl-oj| J J—^a ^acSjJI (^jladl 

11 LlS j <(j^J J _cVI Idl_co j ^=->jL ^3 <J (JjlLo 

«UlCj LojlLo ^Ls <^L ^V-aa ^JLccojll <cl_Lca <juuu 
^ Jjda-o jaL (^jla-o ^_lc Jjua^JI ^ dilflooll 

( > _ 5 ^ l) JlC L)'^] <lyl^)im .D> (J^3j .^_colaJl < Ll3l1 

:^JjLsj 1_A <JCola. ^_3 ^auaJJ j JlajJuVJ ^jl _ 

<i3^»a ( 5 III <1^_<iu jLsJjJI ^jl j _o ^_d» 

*_ Sjo_o 4jI i^jVI Jy& ol j\ 1 n jufi^k Jjia in i_3 j-lo 

co I^-Xjju (jl Ju Vj < Lolc 60 O-ol J Lijaa ^ca_caj 

"jj 9- * 

ijauaa ^.ILsVI cjLfcj_sju_uul olijj^ O-alj dLs «.jal 

<ca^Jl ^1^ SjLo ^0 L^uJ L L yj^l) upload (Jj-iu) 

dll^a-coll 6 dcLco.ru 6 dcljJI JdljdVI JyA jdd j^dj 

•O^ J! ‘^ L5-^ 
c_3^-co ^.od^JI d^-Loll ^ 1 Jj 1 ^ > Q 4 jlcoL dl^)L»_o <Louj 

■ LodLa d j)3a 1 jududJl (JjlSjcculo ddaa 


4ji^ldiu \Aa 


^ SjjaJI jujalll jl 

"yjj LlU ^LLdl '^Jl JLLd^l 
C5^ SdSli (5^3 j£Jj 
LlLxuJIj ^_LdJI jlidUl ^acldca 
j 4alaxII vliaul J^Laa 

>L 4^ 

(jaa^xJI (jUalll ^1 jlLdl Luu jl 
^oajij Jxaa Sdaall JjlaNfjJI 
(5^dau Is^i U dajdj^fl ^jaaa 

.^1 jLilUl 

c-ujauVI d*j‘ ; ^ A SddiLcoa aiIF 1 V 1 

jj5a ^daJicoa 4^cal^ jlLLUl ^ic 
jjaxJI ja j5aa <da, ^1 4a^3 
^L^aMJI 4ato (d^aaJU 
JbaJI ^_Lc Sjxolaa ^lull 
*%a l^Jlaxlcol j^Saj <4ai iPiVij 
4a3 aall 4Jaacou Sljl 4ad5a 
•dxj ja 

dliiii iLcu Jjj ^ n 
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^ \js \ job ^-eoLeoVI 1 ^ 1 Ac. 3 1 . JLUI cjI^j-co JLd 

dlljJuJuVI />£- 3~dLij-oVI e_Lsjo £_oj . 4ojo l^l LoJlL- 11 
Ja_a. ^Leol ^lc 4_eoj]^ll 4 \ < AjV I cJoLg-ll LjL^ ^_2 

3^ 3-° Sj_eo| ' <» 1 1 jj^I |J-Sj - dj** tVi o 3^-1 

jj -2 _ LlK JUaJI e_j _ 2 I 4 JI 3^- 4o^Oj-o| J <. o| (jnfi-\ 

lajia.a» 3-° ^Jllll (J_iaJI p.Loo Cpl^j <.7)11 <cllo dilJo 

oiLJVI JL£ :Jjllll ^—\\ J <Ai ^iJI oLLdl 
J \ JLUI 6j-& ^lidJI <jdj£. o\ •* 

3"° (JjlO^-jLII 3-° 3^—1 <LoloJI ( 3 ooH^30 —\\ 
b±&j < ( *( 1 g Ac.. J—i-ojadll) l*JI (Jjl^jjJIj o— 03 * 1 ^ 
L^jJI £*lojao ^jJlJI a C j , ,, 11 (JLlo I 10 ^J Lcuo <LCj_eo 

L»—eolj I jjL^. jjjo I j-&j —»jdl ^l-Liil 3 j —iJ 

3-o <1 ls\W <^L <J-ol£o £*j_ed3l ^JLaJI joJoiLlI J ioVi1 

YouTube £.^3^ 3 ^ jojoMJ £oj_eaJI J \ o Vi1 lj <lo31 

<LLol^ 4_aiao-o ^jJlco.o ^-lc ^ ^Vi 4ouo (JjI L^ol . 1 < A i| 
. Ijoll do--^ 3-° 4 o1jloj Lo-o-toa-o 

A —Jo Leo 3j eiujjLiVI 3- 0 j^jd^ J is~is 31 eif^J 

3 o^ o joJoaII I j_a oj^-* u* ^3 co_‘djl_do 

L£UI 3^ <_>l i/>\ c^-i-ao Lo I jobj . Sj-eolo-o 1 i If. 

3-0 33^ -sVI CjLbJO JO-col lqI ~N. <^La . I jOO^ 

<<dj^l L5 -l£. <cl jVI ol^j CO L5 cic^Jj .<lua J^W 

<lJ| o( g v 3 I—o ^^Tn 31 <NBC —cuJI 3-^° 

I j lv;;l 3 j 3JI 3->jj&LUI Sji < ^ ,4 ol , ^, 11 4 r. 1 \, ^ 

oljV^J c-ib^-cpsl 3 - 0 I J) * <1 0 ^_o <c-JJ-ll I^\ 

^-ol^jJI 3j-*- J 3o 3 _*3JI ^la» \3 .LjUlJI CjI_ 

j-±£- ^_ol^jJI jam Lo_U£. <Q| <uLUI 

33 ^—coj 3 IL 3 JI ^353 j-aj^ j3L> c-ujIjVI 

^1 —cojJI 3 U —31 3 ^ 

^ ij^^LU t^ ^ < n A 1 I luj_co 25 «LsJLJIj < Ifi j_c 2 s 12 jo 

3j _ co.!I CjLc^UaJ _ col 3v^) ^ s I J ~N. rn 1 _S j _ co 

C_S J co <ojllll <Jjo coJI 30311 3 IL 3 JI 31 

3 lkJI 3 ^ —col J3a J—lUI 3^ 3-^*3—coo 

4^)-ooJI ^ ] .P> 33^ • (clu^l^^-l ^3 o^jl1I 


uU^I 3 I)) :[Inside Digital Media ^jLid-coVI 

J_Ci3 J-o-ajJI 3^-^do 3 jJjL^O <-^111 3j3^ 

((.<lL13o Lo O-S-SJ lj[ V| (^jl-s.1,1 <LlS dlj \ V 


‘ojj^ j j j3° ^ 

4 0 1U> 333 ‘ "^ 3^*^^ ^jlC a. ^ ~r l . A \ a. \ \ o~ I 3^1——coj 
t_jjJI £-—ijll <OjOijJI —A 4o COOJj 

3 ^j_3Jl <23_U| ^ jl_2uo (^Jdl <Hulu.com 

Lc<iol 4 ols o^jl_<-^ 3 ) 2008 ^Lc ^ _s Fox j NBC 


£_ajil IIa 3 I .(ABC <5uViH 11 <Disney j_3Jl 


digital subscriber line (^) 
download (r) 
fiber-optic (r) 
uploads and downloads (i) 


3» ^ \ Lo-o <»_j 3-M ^Jl jl \\W A d i5v CjLoJ^3-o _coo 

^_S A \ \* jLO jj^VI (^\ jl T\ll c->3-co^fl dllj 

3 j 1 j 3 ) 3 !^_Q-J dj toll 3 - 0 J . 6j~s.il I CjI_ 


L>° 


iJlilfjxJI 33d ^1 


. 3 UJ 1 JI 


1 **' 1 < 1 < ^ 31 ‘**d-s. \ 0 4 _J_dJI 1 **' 1 « »111 \ r\ \ , \ 0 1 

ol^j-co l^jl . 3 UJ 1 JI 3-0 ^oLjlII 3 jl >-1' < 2 jLoc 

(jo-oU (^- 1 ^- ‘1 -cjciI C-UjJloVI ^jjo (£j \—Llo ^ojJO 

<0 _cojj^JI 3 ^^^l 3 ^ <ljJ .(^jlidlJI ^ _» 33 ^^ 

^JLC Oo 3^3 ^ 3 c ^ S 1-3 ^t_o coo 3 lo-A^ lo-A 1 ^ 11 

* 9- 

4 J 0 -OO-CO-O del3Lo 1 |g r>bi \ 3 U <4jl _ooLceoJI 1-^33_col 

* 

i jf2>j r £- 3 ^ < A <_J 31 ( 3 ^^ 0311 ^ialll (^ 3 ^ ^Ldl 

Lo j .djljJo CjIJ Is JO^I ( _^ 2 » ctfsA-ll 3 I Lalll 

Lo jjlccoo V 1- $-JlS Jjl^-O 3 -° CO3-1 i_y^ -O job 

33ii .£-oj^fl L^l3^-1 j ESPN K j_ 41 JI 4_ojjd coo 

4 \ <... II cjLs_o<al 3 I Cy> 4iC4_oo» :<3 j Ji _co> 

4^0_3 3j£; 31 LujAi I_^ 3> LO_lido <_JO toil 

((.jUiliL <La^lo cd^j^l 

<4o^Oj-o^l J_coVI 3-0 loojAi 3Leo <_OO J 

Jad 4-oJ-d ^o£. 3 L 20 JI LcjojJcll oljLLVI JoALcoj 

oisij—j, ^1 ‘'’(dsl) iji 4ji ,t,u 

4ojll1Ls : Lcjaol 1^_cod ^Jb loob dLLdlj .c3_^1-3 

Jajkrw 4JLaJI 6 j ib ^—<bj <Sjjja3>l -cLdJI 

** * 3 ^ 

CjIjI _col coLsoo_coV CcLlS <d_coLaoJI L_j_ 0 L 3 I 

0-333 cdol L^JlU <<Cj -coJI dJlodl Oo3^^l 

. Ldol LojjjUVI 4^ nil a job ^_S ^LJI ^.LdLI 

Lojd 3 jL; d—coll 3 —° 3 jl 3 ^—LlJI 6 j—<b 3 I 

4^ol-3 lo jqJqaII 6 Job!- colo Lxo-o (3^- 3j) H 

4ojLadll 4 oojJI loo _coo dljj fj 1 S \"\ 11 Sjobl_co_o 4 jlo1 

$ 

:^llll (jdojJLil 3 LL 0 JI 6 Jjoe 3-0 Jjao ^o-H ^ jj^ 3 ^ 

3 -o j u'ic. 3 -°Ll 1 I 33 I ^3 3 ^ SjjaJill cjLV 3 L 

jllalilo (33dli) (r) 3--^11 4okco3l ^.^cJI 00 ^ 

LoLojij JjLj _co 3-0 daol 4-Cj 4 n ^JbJ <^<aOjJLJI 

<£.j_co Ja_co 3 d 3 1 • 3—cooJ I Lijj^-oja .j I JoJ—coo I j 

L 03 I (JdkO _oil <Loj)W II 1_ij3 3 (J_co-aoJI 

4 ^ r-j . .< Jllol Li jLo Lojd (_^jl_coo < U.U JjVI 

< ( _ y ^L .P> (_^lj 1 1 ^-S JJ ■ 6J-adil ol iV 31 3 

4^jolJI 4 \ <nil ^iVtll 33 l cOoLj 

f _ 

j 3 I 4^o—co jd-xo [4 ols 3 \ idll I j—idj HP 

((. (jci Leo VI ‘ **' A ^ j^j-O I J i S o I Jmj_o )) 6 J ii I Co LV31 




J ul C^ 2 


5lS .(J_ o| 4_ OO <3_lj ^_OJ 


£33 <AT&T j Verizon 33 ^j_3JI Jlo <oVLcdVI 
l^ol <4 olSoI_3! 1-3 3 3 :i ~~^ J^~ LijLaJo ^_oljo 1-dol 

jl 3foil £T jj_fij (Jjto lidj 1_LLiOjI 4iaooj-o Co_ cojJ 
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9.4 

0.5 

1.5 

1.5 

4.5 


Hl=cL 

IcLilll 4-1J ^ 00 . 


1 djLoljJI 

ijii^A 

★ 


7.5 

2.6 

9.6 

6.7 

0.8 

0.11 

IjCUJJCU 

LAIo^j 

jOJcaJI 

1 jJ> 1 

jLLJI 


★ 

★ 


★ 




.SjJjlj Jj£, (_ysuljUaj Ltf-Jjj jujVI d j ju ij * 


. . " V 1 J_LC j_l db LcU-l1 f-I^J 6^_Col_JLO a. \ \ Q \ 11 

I Jod^j J-JLOO ^UJJ J -Jj^l jl 

jl A ix Ajj ^ If- Q \\s ^jJI (A J 1 II <tcl jVI <£.l u1 
L^jJu <jj1i jl < IjVjj 50 lJjj—«_ o jjLjJI 

j_o LcA JL^ j-l ‘ ^ J . ^-ol^yll £->jio (J^-l (j a 

£Jaljll j_o (j 1 ^_a MTV j Discovery Crj_HL^JI 

CjIJ-> <dilj j-o *^Ajj • djIo^-C-VI jo LJ_^ 1 ^ <Jj_oll 

^_lc £_al j_o - * * 4_ lLUI 4dl jVI a c.\\ UL^ 

^JlLlLcuO djj <^| . L^JlS dlljlduNJ liLuj i_j Ikjl c.JJ-11 

dljJccul I jl Jida gjj-ll ^ 1C- 6 Jd 6 Jib l tVtr> 

Time jli^joJoJI dlA.Jl jj j . 1 < A * I (JjUI jLaJj 
J£ ^ jUhll» a.lki ^L*JI I jib Comcast j Warner 

^dJJC^O loljjJI _a j C\ i S~l\ \ C_3j_CO * \( jllo 

AMC J CBS Idl5v \ t Vi II (J_o_coJ < dJ 11i_co < **< > << (j_o 

oljia juNi jlilj—coJI cj£-H=o— col I jlj .TNT j 


,_aj_oo jllo Jl jUlllI»jli <fjjj-Jill <^>11 

c_aj_coj <^j^-ILcoi.l 6 jJjj (_^jJI (_^jjl^JsI jj-dL» 

Jjd! Laj j t «djjjJj^ I J_>JjJ ^-CO I jji, 

.Comcast llj * t< 11 ^ j i an II jojll <<(^lc)jjjj .B> 

«LaJ i^c-cAsIj JL11I dillj_CO ^djJLJ l-a (jl 

L-dUj D I jl (3^-11 ^ ^1^1 jU,VI (j_o 

(jl» :<jJ jji _co> .(Jj^JI ^ I^I^P_<-^l j->J- iaII 

< CjjjjjV I (^j)*)^k ^ ^ ) jali) Lcjcs I 4 jul*_o (J LUI Cj I^j-cL 

(_^jj| (£Jp >^ a 11 ^ coAJjJI Jaoilll <_»Lol^. <J—I (j^J 

jjL^cJI (jl—a (LjLaJj (JljD (_^jJlj (A —jj)la\) 

o*- l-^J^ ^L5"^ 

((.(jj^jyll 4_col^j 

(^i (^s - ^ l xLa. -il^JI I jj& 

CjI^j _co Cj I J-i ^1 cliJjjjVI (j_a (Jjlo^jJI Jj _La 

<_»Lo^JI ^lia£. C-c^cJ j . L^jjLj I (3 (Jl_i^JI 

cLcl-^ (j\ (g"))) I_ojLa _*)^k^11 jlj_a^l (JjLu j 


The Remote Problem (*) 
j) <U\y^ :gadget j Window jdoKJI ^ ci-d» .Widget (^) 
.control j^ 

TV Everywhere (r) 


^ I jo (^oJ I 4 _ljl» _Jll I (_^j>j|j a 11 a (jLa^_o j d) 

(J cojo • cllo <£.1 jV I d) H, CO (^_a Ta-AJI (^^j-l^- 

^oL^jJI ^diJLcoll <Ua ^jlLILcoO V LT^ 

1 At I I ^JlLjccoO Vj < 4o is LajJ^^Ll <Ll^> _coo 

jlj|_A U.Uc» eilj .oljMc^l SdAl_ Jjlo (j_o 

I jib (jll (A —1UI1 6 jib 4 oIj1 J — ±C.j .j_ul_a_ll (J^ — > 
d*_») c^jI^VI ^ 

<Nielsen ^ nVOI <-adAJ Ida jj . (YouTube ^ ajll 

Lost ^-qLj^jJI (Jla <^_qI^j i_ 1 —Ii1 ^ j>^j (jl (jl a \ 

(jxccAl jJ %25 j ^A <ABC <1*_Jill <000 ^jJI 


<*) 


jju (jo a<^ ;ii 3 Is 1 i'trt 


^cooLiXI ^Idklcol : I jol J^clcoo co^coL^JI 4ia_coljo Oo ijIjVI i,£ J' ^ A cil—coSLicol jl 

^Uao ^^—11 jjjlbl—cuXI jUlUl 4 _coLco ^Jl du ijojVI jc^o 1—oj- t oj .JolJJ 5ji—4JI j 

4ilcoO jo A \ -^v 4, ,.t I 4^^l^)) ^jOLcuO to (^J| tfl ^-Lc. ^ ilcolcoJI ^-Lc. M^-lo lilcoSLicol 

^.au^UI ^_Lt I_dbjoLi jL-oliaj Ldb dJj j >^"«i jlo—coojjJI jl_^—cojJUJ «.^lj_a1 j_Jic 

.3ojLcooj wUcoLl-o juaUajJI USJj . iaol.uAJI ^_U. jJl^I 


4KluAJI 



<Olo^LtVI jo SUVo As. ^Ol^co jlidUl Id Li j^Jao 
4oii ^Jl jliULi ^uluo 3ia_ llu£> JSj .iajl wAJI jl 
.Hulu j YouTube (^ajo Jla <3Jalcuo 

jilllJ 3iI^ol oddLi dIjodll IbLxci e-ilAV) V 
. jxj jo ^4^.111 3ojlx SIj] (lL\VuoI VI l.^.. ilc 


lo llibj <ia^a 5 jitl .LuluAll V [ jlilllI ^k. j^AA'\ V 
^ajil <Mooi .dj-ii. jo d 1 jo do I jLd ^,<A i 
.Yahoo! ££ 5 X 1 -LuLuA jc. <>l^lao gv>. Hulu 


^c-4gAU I 


• Options •Bookmarks 


a^m 

dJ ^OLLOJ ((djLdl O^CuLoJI ^ lod loloo 

cjjJI (^i (di (5-11 lliillo ojji-»^l ^rHAio 
.dol4ollSo jj tLL^Aus ^Mfc ^-L- jUL 

jllxJI 

(^Jl <u*)Lo^Jl gk'ij cjjJI jojllc 3oQi ^llod 
la LA | Jioo Ids j t jCLilicuY 5jlaj ^lilio 3 oljJ 

■ li-ujjtXI lajA ^Jl l^o cjcl, jo j-ii. 

jo dJJiji ^(^OO (di (^Xfc J^CfiLaJI 

djladj J^o joJI Idbj .cAjli^l (^i jj^^XI 
. 1 x l aC aj < << i^txiLg. Id Li 
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[oljLuJI J!1 jjlx jj-u] 





^i£. jaIala ^111 oIIaaHUI 

^jAAdVl i^-jA-ul <4 JLJjA-U 

jllaULi dUi««11 j “' 11 2cJ, I. 

3aaIaJI ^ cjaUaJIa 5ja1a (joa ijjdl 




^ajlaIJI Jlo <\ j-uS 1 jLaltl Cu ijIaVI 
CjMaco^j (PLxJI Jajlll 

jjoj^fl 4 _lcoa jSJj .4jlajaoj CujIaI 

7.3 8.3 1.4 2.4 

2.4 

4.4 

4.4 6.3 

(jiuj£ JUku dojkJU 4 _iSLaj^VI 





4_J| IUa Laj <Jala %50.8 ij ^LcuJ 

4JaIsa CjIjLcoI V! (J^aaJ yjJi\ JJa 
(^ 1 jijla jj£) Lola 4_i jHa La-acoa 

★ 




. 14 a jj_o^ Lj jjjl JLacoj LlcoI 

(jjjl) (joj j£. jUsu I^aaJ (^aJI jcu^J 4a^HI IaclJI 





L ZjSkW < U ^ J ^ Jl <Lxj ^ 4_Ak*Aj <(SJ^\ lt^ LS^ ( 3^ “' jtt ^ UJ- 0 -^^' 1 ^ 4A 


dklcJI oLLlJI (jo <C.J) y; a <£.j) n .0 
CiLojls-ll JH Jll\ <-a^L_oMJIj 

4£.^_oaj I ^ I J a c, j I £_o < 6^ 1 \\ £j Laj till 


dojjdL)) ‘ ^1 La <a11a L&^Jja ^aJI 
^>iaj/] (JjAS. ^ Jlj Lo ((4, a A IjAlII 
. [ 77 <L*J^J/ jM-AA ^JajJ.1 

ciijxfi 14.W, 

^Uaj ^Jc. 4 aajlo <Jl11c oLjl*-fl dkxJj 
< Ll^-o^jJI id^j^jAjjdl (jo 
l$-> ^cJIaiaj ^Jajj jl caava ^^lll <LlLi^JI 
Cja jiMM (J_cajA La LdLcj . Q Loj-Ll I 
4 l^C. CjjLccajA jA^. jjLljJI ^Jl 
jl LcSaI I »tf- jj*C' La IdLlj ^jLLlll 
oLLu £_a jUaill 

LjLllJI Cj JLloVI Jlo (£jA^.| 


iUaAIJAsu 

'"’cH' 

jUajJI oLLj J-Lcui. Ca a 1 1 t1 
^1 "'l‘'l c"H a ,<£.j_ujJ| <JaLlLo 
<<jljj <All dLWI JL£ (JlLa 16^1 

ClAjJA^I ^Jl ^j" 

CjLj^oJI jl .jdfL Lr 1^1 CJ Ic. JJ.UA 

d L , ,.1 1 d c' ^ . .«1 1 ^ A 1 *t A d ' u 1 1 

4iVI (> jLxlll) dKJI 


Cujlj^l <-ajisJ (L_dj Ja^ jlilJ 
SjjlJ ^cL ^JL*J1 <11x11 
. (<_Jld1 caaLLLL 


^-ic (jjjLjJUa jVI II j .2 a-*xa CjI jLlC <_»Ll^ ^—Lc 
i_i a ^ ^111 (j_o Jjlcca Jaa. ^11 S J/d j Jala Jjla ^j-o ^aaJLlI 

^ jg 

Jaal ^lll <1 ok <All £t_ul_kll oLx.jJ JalIa LjulU. 

. SXA (j_a ^V^-S.^ll sl Jl (J^-o SJ-^jJI <Jjlia 

I (^-1^- Ji>L»J I (_j£. ,J I Jjuj \ i A 11 <Loj j 

9- 

S J-Jfcl_jlo j_>jl Jill . cj! j-La ^L_i ^JLc ^_a 

^Ijll ^ J^l <30 Rock J_> tt\i nil <_ll^. 

< UL J£ ^ j 1 ahII ^Ulj ^ SHulu. com 
4.41^ <^L^> o—1» :< ( ^l^La> JJld 

o^Jj ((.^jl^II J^.j (jl^-o ^ (Y) ^Jij_<-u 

^11 1 B oxee I JlLa < I_1 j_j <Loj ll ^_o I^j 

CjL&jjJjlUI ^ ( ^_aLcllJ <_o_«u-o_o <jj <^ll ^*JIlllj 
<Lujl_Jj I4J ^LJj <dJIjVI Sjjd^.ji.1 

J^J Sj^.lj ((* 4 ^4< )) (j^ lldjl _it 

^'Jilll jlllll (jlsjLjuJ jd^.1 VLjlo IIaj 

. L»Ll^| ^ 1^11 jLaJllI CjI^jaI JLo£.| ■ItlU.'I 
^1 SllK ^1—uisl Hulu ^—ajil (jl £.—oj 

(j-»jJI (£j) ^~s.ll ^jjj__o (jl_a <Boxee ^_al_ j^jJI 

:ol^j—Jill (_£l) <Hulu ^—all^jJI f-\jj (jj_laj 

Boxee ^_all^1 I j *\* < (Disney j Fox j NBC 

^ Hulu jlj^ll ^1 jlllll (> 2009/2 j6 t t,H ^ 

^jnaMill j_»ji.lJ <j^_<-li J> J^_<-<-» \kw^j .<_jjJI 

j-aSjll ^ <laK f.\ _ajI [NBC Universal <*L _Jill 

Weill a U A <(_(^2JI (( *Ulo1j oLi_Ju^fl ^_ua^.)) 



DSL JaUI JaS 


:Jll cilj (j^ ( 2009/5 _Jill ^ <Street Journal 

Hulu oj—ajlL (j^l ‘^-ll^ll o-^^JI ^i» 

I j_A CjIjJi _cull Jd^.1 (jl .((CaaJLaVI (j-o Cjd^. 4 a i<~> 

<C LluaJ IJ J^_a (^alaJ Hulu ^_ajll (jl 11 

Home Connections (*) 
The Fastest Internet (**) 
Broadband Breakdown (***) 
High-Definition Multimedia Interface (^) 
a secret decoder ring (r) 
home page (r) 
All Things Digital (i) 


Comcast 4^^n ojj-^ caI^-a —Ju 

L^ljLjJ (j^-oA ^lll cjIiLulLI Laj^_ uu cixaLI < La.'-v 250 

Time Warner ^jll j . Ujl .. I j) L^Ljjl 

Ja J . L>j^ tVi CaALa 5 jyC J1S L_aJ) a t ll UAj^AJ 

jSGlA u_aJ_(_o (jo La jJ I (j_o ^Lla IJ J£- (jl (jll^j_call 

<La^J j < UL^ I ^ <s~i I jjfc j! • j—>j^JlJI I j^-a 

J-O^ljJI ^Ija 1 1 (jV t6J — ^_o (^_a CaajJlaVI joJol J—JlIa 

c-A-iA-ot^JI (joa JA^I C,1 Hal^ La LJLc J <AjJI (^JL»JI 
Time <^joiill caLaI jo_o «b ^c_au_uA (_^jJI caaLLCl-^ 5 
1^1 ^1 jLalLI Lj^ /;■ Warner 


(* 




S^j-ia^ <jl^_co <Loa <Hulu. com ^1jll <1aa Ll Haj 

CaajIaVI j-^ c^jl-^^ (5j—^-L. JJ—^=>- 


(_J| ^xLc jjUj j^VI L —cojJI 

JUI djUt (^J| <JI J (j£. >.^1 n ^ 1 b 1 \^ l nl ^N. 

6 jlj£.lj (< c^^A 60 <A (liLl ^_Llj (_^jJI ^j_o2ajJI 

. Lo J^. (^AJa <Lal jUlcoIj J^_co 

djU-t J_cdiA (jl -co cjljLdJI jJ^I (jl 

IdLcojJI 4 ^kl jJ (^jLc Ja^ ^1 jUlcoLj . lAJ-coLa 
oljLil < 0) (HDMI) C> A»^JI iJUJI SjjjOJ-I 

Jj) a "s. a i_j J —co La. (jA dcol^JI Sjj—coJIj Caj—coJI 

. dala _ colo 4_ laLaj ^J jUL (^Jl ^ aIcoIII (2a _ »Jax. 

(joa Lj-^. caa— colj^JI Ca^jlc^sI jl!)) '.<(£$> Jj) a \ 
lljLa Jcal V 4 ji_o Lj_cd5 LaaI Jax. ^Jl 4 alojjJI LaaLcx. 
4_col_coj L&Jj&I im \ yJI jUldl 4 _coLlo (jVA La_las1 J 

41La Ll Ll^Llj . L^dl jkk (_^dl JJo^ 11 caja-oL^JI 

((■ j-\5[ l^l t nil dojA V Ij^-S ^ULVI j)Lla 

(^Iaa jl ahlL JJo^kll (_ij__coLaJI Jaasj j (j^-lj 

S Jala (joa ^dckLlI Si Jl_i JaAa I jLo :JIj _coll IjaIo 

Sjllj ^caaLLo dx.jJ ^.1 jklcol (j[ ^LaII <(^V> caaa^aj 

SJjJax_o jAlC S^La _co ^JckLcdsI (^laJLA (jUJ^l_coV 
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w< ? jVI £ c ^cu JSJ jLillll Jauluu ciu£ 

£ & 

^-Lcj .dlLuAXa 4 ij£ ^Jl CujbbVI ^j-Lt jaulill jujuidl ^ib cijuu kj^uj bdaia 
^jJI JS ^1 jLiill dJ ^-u3 jVI ^^ki. Sjdj SI j 1 V HI ju jaijJI 

. 4 _a.ll)sl CalujkJI jaiasu £_iiu jl diku jauAusuJI j_ua tutlaj jli < 4 ui <djb d 
.^IKllI I l^iijJU jl ci-y ^^Lll HculcuVI CalbjSJJ ^_La Luui 


^U. jlili ^1 jl ^1 kluu dbl ^jVI aaJI ^ 
4^udjll JCjuu JiVI ^-Lc Jjju 4.^kuua HuLcu d £jcujll 
^-11 djdau lid Hucuu lju. 3"< U^i. II j Lilli I Sj^kl jl .HDMI 
^liSbu ji La l^bui :Hjlau 5 jijli.1 CalojuJI jl V) cbijbVI 
^Amazon ^bjJtl ju C.UK11 cacu.^. jodill CaCca JLubVI ju 
VI dJ V L^ l^bu j .Netflix jilbl jal ju ciLiKo^La jl 
j Lilli I dj^ai doal jl . JUI jl ju/l jbjju Jab ju <L^iUa pLacoI 
LSjLxujI £jljla) KDL-W5100 LailjO jijcu 3 li n l< n LJLa 
:jbljXI ^1 MulS I jlib <(jVjj 5000 j 1500 ju 

.YouTube j Netflix j Amazon 


j til'll I cuk 

j« ih'ii in <lfcjHa Sj^-al Hi jli jlili jjdal dl jii jla ^aJ jlj ^bu. 
^i HaLlau Lgul VI .dluiAau 4i jL ^1 CuijliVI (J jlu jlj-Cmil 
. Lfrulj Vn ill <Uj.|j-mj Li ijLxujI ^3 (l^Hi jill oLajbJI 





CaludJI ju .lal jau JJ£ Hu 
^-U- j£.LcLa ojJI Hull!I 
HbliUI HIulJI CaLtSul JMkkul 
.CbjubVI 

Boxee.com 

jUiil j ya .~>1 ia. *11 6,1a bid eH 
CujIiVI 


aI Jai i nVI 4 in 4(j aI Jai» nL> 

L;l ', ^,11 ^ lr ^Loblj 

Hulu.com 

^>^^1 laJI HulU 
^ JaiJI J^Ajll ^jUJlJI 

ja 4 Jjao a. . \ q ( <CujuVI 

NBC :ol ^^1 ja obMcVI 
.Disney j Fox j 

VIDEOSURF.com 

iij-^Lcill ^.1 jVi»nL) 

^jluai 1 jbujjaulaJI ^Jj ) 1 ^I' 
jj^UaII A^lil I jiauJI dja_a 
Llj jl L-u^_S j-Lbuj CujIuVI ^ 
l_u^I 5 J tall «11 ^l=u 

J- 3>1 1 ti c\ jjua dl Ua.!jjao p 1 nl 

^Ijalj <AdiVI dJj Jldl dJj 

• (_T^' 


1 j t s~i\ § ts jdau ^Ijlu 6 a 1,1 <jlLU 1 <cl jVl 

ojj— a. La 4 — did j^kil k 

1 ^ 1 b-au_co 1 lu I . <_ua 15 _cu Lk 

Sb-ALcu.^> 1 11 \ (JjLco^JI^^ Boxee 

^ S*Jt 6l 6^-°^ ^(jlkllll ^k ckjliVl jubu^ 

^J-UJJ ju Cal-AjUjjJl-CuVl iakb (_^b-ll (JkbJI 

.^1 jUllll 

jljad-col ju C.1 V\uu Caljbl k ^_aklL 

Apple jtsJjLi .dJjLilu OjjJuVI ju ^jLaJsl 
^JLcdaj .djjuVI ^.a iTunes jj_ko ^J1 jaL» 

l^jt^ca. R()ku Lg_o—col j^jn \ t uGJI <GuJ^a. 

ju (r) J^jUI JbboiJI ja ]—l 

( <uu2^1 Amazon.com k_auko j_aj <Netflix 

.Major League Baseball c_j! _*J1 ^1 <_aLkl 

Vudu Jlo f-lu—col (Juka ( 5 jkl Sj—gu.I 4uia j 

<LLc«au >_L s^Ts 1_»\I_^ul VI <ZillionTV j 

^jju HJIu^j j—cJ ji ^—a <^JU_ 

(lita ^ _aLaJ.1 jl_Lllil J j _a .j Vj . * 

Caul J luj <lbJ <Ca-ajLaVI j-±£- HjldJllI Sj^uaVl 

How to Get the Everything TV Now? (*) 
Wireless router (^) 
ethernet (r) 

(jj _II ^jl_aJI j—aciU I_aMd < Streaming video (r) 

ju jIjuj— cuta jijlll Jjjkll jato (do ju dja 


^dalcoj jl jA (<UsLuj_u (Ju. Jcuil jl cJ^coLa. 

t^i .J -v j£ Cuul 3 bM ac d« r.l. r.< .~ljl o 1 * *\ 
HDMI 4^_aljJI ^j.vu J^ouu 
HjJ jlculj (j|ji.VI J afl i <i"a 3_Ju 
La^ul juCcuV jblClcuV Sjtbj ^_uliu 
jl .CaCj ju La^ui 11 

HP Pavillion dv6 ojculuJI 
^jlcuo jJLcuo dJ j JS ji^a 
.IjVja 650 


jibu^jju-aV :^blU jJbAll jljdail oLK^-o 
) < LAu*u .caLu JU'ji (jVJJ 100 Hb ^JLu ^ 111 ) Roku 

iiliia juj (C.UKJI qua Netflix £bjXI ju jidl jJAaill jljaluiV 
V jAj .MLB.TV HjuJI juj (Amazon.com jbjil jadll 
jjjolJI ^bljuj YouTube j Hulu jubjXI ^1 jlilll LJlu. ^ ih"u <i \ 
ZillionTV Lguuul (^jul 3 uju 3 uu .cbjbVI ^ ^J>*ll t^jb-VI 
.(2009) ^LaJI I la l^iUbl (CaljHIl ola (jbxa slu ^1 dafl 



TiVos JljLJI ju Hakl caVudl cbll :jJb-iill oM^ata 
lul .liuV I (j \\ al I <it, Ha la j Lib ^sul j_i JuHa Hb j CaVucxiu Jjuu 
cbjbVLi Lull Jculia (HLuJI jul^iVI cal j ijojudl TiVo caIaJI 
^jl jb jLxwjiu) YouTube j Amazon j Netflix :^\jXI ^1 iibj 
.(caLuJI (jUjill aoq cauju ijVjJ 600 j 300 ju 





a'ii 


llAdbuj : Apple j Lila 

^1 jlidl ju jlillll 
^ HLiu cjlib 
HjAull julUl iTunes jjlu 
Juii ^1 aiLul (Apple 
230 ju ^jljia jdu) La ja£ 

jiUU. CACJU. ( IjVJj 330 j 
.(calculi (jUjill 


• jt^uJI juo ju Lju. 4iuja (t) 
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jJ-u£ (jXljL-oJI J) 1l oil 
jLxuj 

? ji jlo I I i i i jo'i djiliin 

J 0 QJI 9 ||nj|l 

2010/4/ 22-21 :5^UUI 


^-3 4_ill I jj jJ V-JlSAJ j _OJjll I j_i> , 

. 1 . A ^ 11 L&jJ J_l a.1 4 oil Ijjual ^Al^jlcul 

: 

^VjJIj ^ulLuJI <Jl1 • 
<Llo^a!I <JlUI Jalx^JI >_jjUjJ 1 • 

.«Gl j ^-o.i^J.1 jL^ (^-lxj 
. <UoIlJIj <iill • 

^jJaJI C_UjAjJ 4 4j 1 t 1 <JL*_Ol^JI 6j_1_CU_0 A. 4 \ 0 " • 
. Laic J < ttf. Jaj 

4 \* e\~\ II (J_ol£. <k^ j ^jAjX • 

.^jIaJI ujjaj c_aj-& j-LAJLl 4 j^L> I ^ 1 • 

l_uja 1]| JL^-a (J^jlU 4_iK <bjj ^-Aj • 

. jAjJI I j_& j-a £_aAJJ A.3 La.il 

dljiVlj cAii fr ll CjljALa ^ li A ij ^yzj£- • 
. u_UjAJlII JL^a 

JL^-a ^A <L<d.VUl cAiiflJl c-ijl-^3 ^jAjX • 

^ulLuJI ^a «LloL»JI cjL^-UIj <1 w\^*J\ <JlUI • 

9 

j-ojjil jjt_ 2 i_o jlLal ^-3 CjJ)-c ill (J-cuji 

:J! yjjZN\ 

jl«Oc« -kiLil j+c. .j. I 

^LjlsJI 1_1_Jj»~l 4_Jj < -A, U <_L*_Ot^JI 

: J!j1 

j<>>b» . j.I 

j-ojjil ^.Ic. j>\_o| 
mhamalwy@hotmail.com 

<Lla 1*J| oLiJ-JI <Lalx £jajJI 


11771 6j-^Ia!I < 6 ji/ia '—* 5301 i_j.(j*a($) 
+(20) 2637744 

www.taareeb.info iJLujj&Jjfl ^LcJI 


[jtii] 


‘"’dUjij^l ^ A VV\-V_II J£.|j£J| 

j^ CiSj ^ jLxLa 787 4 aJLJI j\4VLll <Ujj cLaLiji dljL> juj-ujJI £Aj Lajjx 
jLaYu t i| jjSl JMA j^ j (j < Tit, I J, \*%l i\'\ j_lju» <La H jl ^cjl <2009 ^lx 

jjUl ((.oL>Vj-ll 4 x^ ijj-uJI wLa^tala <^_ui jld LHa^ A. YiVJ) A\\ Jl 

7.2 Lbjlt&d Li-la jjjliJIj .C-UjxiVi J-ajJjj 4.YxVJ) 4_u_JI jli <( jjj.<.axJIj ^jLaJI 
L-o<S.\VU,I ^ 4 jlu<i^jj ^Ualll (jAjjaJI jlxllL jLlLo 

ObLdLaJll ^1 JLxSJI JLloI ^Jl ^LL^j ^_UI VJI 3, A<a -k \ t I 4 _l4j ijJI ( ^lsLjXI 

aJolz. 4_uLad^fl Cii L-oj^/I A^J jl jjjUJI ttUxiij C^jJI .lumi 5jaxusJI 

^xxuj v 4 xSj <4 KtJ 1 dLD 4l&u2aj La jl .2010/2 ^-Jlll J_i^ jAjjaJI jlkull 4_uisj 

jj-iillj O^jla^l OljJS j-iaS jljj^a <4-dUI ^dXI 

.<LajU Ol j'w n,l Ijj.ilc 

U.jJi cilKi cJ^uj 4-jjLad^l oYLuaj^l Ai^J CajIS jl ^j^laXI jJI JIJujJI jl 

jl 4-jLa^aJI <>j^J jSdu .jAajjdl jUAJJ iLAb^Jl 4JaAJI ^ «4^ u nil 4 _jjLl^.» iLLa^i. j^a 
Ijlals_a jlj «AajlaVI CjLS j^a. j^ 4*nt r> ^x»VI 4 ^jA l5 ^A14j 

^i£. iaiiuaJI jjjtoialcxLa Cuijla^l 4-ajA jja ^jj .^jLcaULa 4£j-^JI ^Ijjl 

i^jJI j| ji^l jo CilAiLI ,xcuUj g-Lbul <*^Lla < jjJLOnuai l^jld I jl 45 LlluU 4-aLxJI 4oa^JI 
iLajJsJI ^j^jl, jSAa <45LuJjJI 4_iLa^a. jjj j^a j5J^ .jlbjJI <j^j£ j-a Ij-uS dl^kxu 

I ja&J (L^jjjLaAa ^^jJI CjLiaAalll jl CjUiU j^ (^1 oaa j^jjLa jl LAal 

.CuijlaVI l5 -1x 4ojIjJI CiLajAJI j-u^a jj l5 Jx jjjiJI alax \ La 

(((jAa^adl jlialll)) I jLa jj& jl 3-»jLo^l oVLuaJ^I 4AJ jl <dJj ^1 ALAa 
4x jj-u ajafij <4 _uLUI ^ CulS-La 0.77 jx J4 j ^ 4M» a Jjjjj 4x jxxu LJ A 4i^ju L^al . )n uAIL 
4Mat,I iujlUl ^ CulSAa 92 4idLJI <LLu_u^UJ AL jjAI j-a MaAA kj^ ^1 j^LAi ^ 
V 4_JLxa ulnaja >jlA j L^jV -IoljI j 4_lLxAJI CiLfcj_uJI jo JJI 4_iixXI OlXjouJI) . jLaLJI 
JjLiLI j^ JJX Jtoj j^A» 4a1 l5 -ixj 4.A4VU.I 4Xjj-aJI jl .(jLajAluJ.1 j^ JJX L^aiujl4la 
.aJjoJI ^tx ^4xla jljVL<il l5 1x aj SLa jjj jSJj < Jsl 4xKa JalXa CujuVk 


ajljx-uMJ ^0.1 jo 


IPTV and Internet Video: Expand¬ 
ing the Reach of Television Broad¬ 
casting. Wes Simpson and Howard 
Greenfield. Focal Press, 2007. 

Organization for Economic 
Co-operation and Development 
(OECD) Communications Outlook 
2009. Available online at www. 
oecd.org/sti/telecom/outlook 

Public Knowledge. A Washington, 
D.C.-based Internet advocacy group: 

www.publicknowledge.org 


Jl-A <C£jT*^ 11 j (A J & II 

^jjlS < l^J ^>a^l ^>-X. jl 4ITII ^-al^j dla \ \ 

.4_iAj|jAa JjjxJI LL> 

£±JZy \-La 1 Gjl dl—S 1 —SjlL J—aJI j—a^-i 

/s. \ \ \^ I I 4 \* j . AI I a.1A\ Loj 4 \ 1 \ \ 1 1 I / m 1 1 \ 

Cijjlal»^Lij l^_j| ^Jl Ijkla .alAiVl 1 j-& ^.a SjLA. VI 
dlij ^lll (J-aA-ll ^ jLala <kaS jjXj <<(la_ 

Cijjlal 4_jjAi <jA^. j_o j^-o3 L^-iLs <(JL£J1 ^JajJulo 

^ VlLa 4 \ II L^Jl jLJ . 4 1 a*\a 4_iiajAi 

Warner j_dill oIda dla .^ojlcxj <ajj t «< cujl>VI 
4jLoijJI jjJjlxII (j^al^l L^JLocI (j^ajlala Brothers 
^jJI ^V-sVI Lj I^-oLclLaI j^jjJ dllj-A DVD 

j-o j\X^Ju_ul ^JjlS jVI J-Sjjj ^1J C-UjIaVI j-i£- ^S2 l1 

o^i dl D ^ D 

ajAill olaVjJI 4_lxH_cull ^V_aVI oLa 


'JZAP 


Jj-Ciij (JjlS cljljVI l^-aV-Sl ^2cidXj uajVn CjI J-> 

£-Jca^ (Jlj jjJLLcuJ di . Lecu-cuJI oVLciS ^LxJI 

^Vl (jAjaJI j-a ^jj-ll Id-A ^-1| ^VxVI JsljI -cuj 

jJX» :<^V> J^Aj <CxSjJI jAu CijjjjVI ^-lx _ jIaJI 

■ «.4iUj| Jl^>.I ^jiaa-cuj jJj CjI 4SI 

(J-aJU ^ <jJ,M> 

jt^_>j_a| dluXUiLcu <L^o (_gjJ 


9002 rebmevoN ,naciremA cfiitneicS 
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jco ^Jl 4^.LsJI 

^ytsuJ! SjLc/*lLl£ <L& Ljj /> £jljl c-l^o La 

. /^j/j c. jL-oLllclH X^>/ Jj^a {iZJ LugL lulJ! Ltf-J^ljj^lJI 


(V) * 

JSV I' jlcctfl i (j^aSVI XaJI j»Uai ^ <6j_ -jtliko JjjJ^ kjj_oA 
InslnAdll k^kll k^>jdll <JLui c-u_ cuj cap - and - trade system kkjl 

\ . \ 1 *V. < 1 I ill \ I II I 

<£_jlLJIj <Ua 1 AJI edjjiJI ^d (£j —=cd ^dJI okAjldll jl^ dull 


4 s *.n A t7i ^cJkal i 


I . 6 Jjlll jlkJI 4 col J (jAcak JjLlI S J) C.J 

>! 

A. (oljV jJI ol jLlLo oka kJLII I ^ sa ^dJI 


^ <^jl-AcO JjJ J-OJ ‘ V < Li-£^Lk oldLc^ Jjjk j£. 

kkjJI ^d klk_o olaa i<~> cJLla j . jo_Ajll I d-& jjj-» jol—dd 

,-\ q a I ^tdku jj(g *sn. II o—Lsu^. <Lr llll 4 ^—ok^flj 4 —sa. <^ll 


■ * Vn 11 <kicoU 4_aJdA_o oldj 


[ d^o d^CJL^iAr^J I Jjj_oo 


UJIc 


J a s I <Lutz _>dJI l^ljks^ l^l^__o < **<a I < I SjljVI Jl kid ^Jl s-d_cA I 

^kjj-WI c_sa toll old jlj ‘ Ikfc .^^jkjj-o^l c_t»-dill «Lo^_q ok jJjla 

.^y- 4 -lAn>. kj-tlcsJI ok I-dull J-o 0 jkll (^J^kll jAljlII JLs J-°JH -kia 

oljdJIj 4_LltAJI e_a__JkdJI j£. dj^-s ^1 Lalka jj—^kl (jn sla 

kLsjl 1 < A si <s a. 11 ^dLa_sj .Jj jjkll ollkjdl ^_a ~^~~s 11 6 j uUI 

oljjkoj (^kl ^!kc^aVIj k^_coJI <_>lcjJI (Jj^. <jlq ^j^xLkjJI <_s * ‘■■^ s 

okjk-a i_sIkH I-^_Ci.ljd (^dJI k-cokJIj 6 ja» 11 

^ lad s ^ coLeo I ^ J-i-A j-o <J^ j . Lj_L&k^. I 04 a j 

Llojcoj IjO j£1 V J I d)l kLjl 6 jkl ^ lc dr^dLs (kLaJI 4 eokeoJL 

olj^llj 1 ^-lAKd jl Ak J k—cokcoJl Sjjkll did 1 ^ din i iLoco I £-j—cues 

d)l <AAjj-djdJI okjddl ^j-lc c_i^-»J • 1 a jglad k-sjlaj I 4 I 0 I ^ sd^d ^jdJI 

64 C. J (gJJU < A 11 d)-° (jk d> 4 J • 4 s sd I^JccoV 1 JdldjJI 6 j-A ^k-od 

. OLkdJ ^0400 lnln\ a ^ < AjJ d^ l^d* nlI ^ I^jlAJI Olc jnyn 

Ujljj^l . T c^o lobbys tni< All CiU-ki^. <j1 y^<K Ikd^ ^jfcVIj 
O- 0 lC.jJ <^jubkckJ 4_cs2^aJI O^idl 4 !^ . I_ 4 IJ 3 I 0 ^^LclJ 1 ^-aCj d>° VjJ 



^cJkdl <4 a s 4 All ^eJl i^nll 6 J 4 J kjkJI I 4 I 44 1 j-q kLjl djljl^ 

financial meltdown ^Ul jl-^uadVI ^ Ic^_col ^dJI 

^Aoj-adj 4_i£.| Jjlo oljL _coj l^-ca ^JLaJ.1 4_l^-coJI klcjJI c_ 


^Jkdo 
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BIOLOGY 

Taking Wing 

By Nancy B. Simmons 

Fossil and genetic findings elucidate 
the evolution of bats-and settle a long¬ 
standing debate over the origins of flight 
and echolocation. 



AUTOMOTIVE TECHNOLOGY 

The Future of Cars 

By Stuart F. Brown 


Industry leaders look way down the 
road. 



PSYCHOLOGY 

The Post-Traumatic Stress Trap 

By David Dobbs 

A growing number of experts assert that 
overdiagnosis of post-traumatic stress 
disorder may compound the suffering of 
soldiers who are actually afflicted with 
depression, brain trauma or other problems 
or who are simply taking time to adjust. 



MEDICINE 

New Ways to Squash Superbugs 

By Christopher T. Walsh - Michael A. Fischbach 


Scientists are using new tools and 
tactics in the race to discover novel 
antibiotics. 



INFORMATION TECHNOLOGY 

The Everything TV 

By Michael Moyer 


The Internet stands ready to upend 
the television - viewing experience, but 
exactly how is a matter of considerable 
dispute. 


78 Sustainable Developments 

The Obama administration must reform 
how policies are made, not just the 
policies themselves. 


_f JWafallat jHUOloom ^ 

r 

«9Ac\\ Y-, 

v ADVISORY BOARD J 

L 

TSW\ J— 

Ali A. Al-Shamlan Abdullah S. Al-Fuhaid 

Adnan Hamoui 

(Chairman) 

(Deputy) 

(Editor - In Chief) 


SCIENTIFIC 

AMERICAN' 

Established 1845 

EDITOR IN CHIEF: Mariette DiChristina 
MANAGING EDITOR: Ricki L. Rusting 
CHIEF NEWS EDITOR: Philip M. Yam 
SEnlor writeR: Gary Stix 
EDITORS: Davide Castelvecchi, 

Graham P. Collins, Mark Fischetti, 

Steve Mirsky, Michael Moyer, George Musser, 
Christine Soares, Kate Wong 
CONTRIBUTING EDITORS: MarkAlpert, 
Steven Ashley, Stuart F. Brown, W. Wayt Gibbs, 
Marguerite Holloway, Christie Nicholson, 
Michelle Press, John Rennie, Michael Shermer, 
Sarah Simpson 

ASSOCIATE EDITORS, ONLINE: David Biello, 
Larry Greenemeier 

NEWS REPORTER, ONLINE: John Matson 
ART DIRECTOR, ONLINE: Ryan Reid 


ART DIRECTOR: Edward Bell 

ASSISTANT ART DIRECTOR: Jen Christiansen 

PHOTOGRAPHY EDITOR: Monica Bradley 


COPY DIRECTOR: Maria-Christina Keller 


EDITORIAL ADMINISTRATOR: Avonelle Wing 
SENIOR SECRETARY: Maya Harty 


COPY AND PRODUCTION, NATURE PUBLISHING 
GROUP: 

SENIOR COPY EDITOR, NPG: Daniel C. Schlenoff 
COPY EDITOR, NPG: Michael Battaglia 
EDITORIAL ASSISTANT, NPG: Ann Chin 
MANAGING PRODUCTION EDITOR, NPG: 

Richard Hunt 

SENIOR PRODUCTION EDITOR, NPG: Michelle Wright 

PRODUCTION MANAGER: Christina Hippeli 
ADVERTISING PRODUCTION MANAGER: 

Carl Cherebin 

PREPRESS AND QUALITY MANAGER: 

Silvia De Santis 

CUSTOM PUBLISHING MANAGER: 

Madelyn Keyes-Milch 

PRESIDENT: Steven Inchcoombe 
VICE PRESIDENT, OPERATIONS AND 
ADMINISTRATION: Frances Newburg 

VICE PRESIDENT, FINANCE AND 
BUSINESS DEVELOPMENT: Michael Florek 
BUSINESS MANAGER: Marie Maher 


Letters to the Editor 

Scientific American 
75 Varick Street, 9th Floor, 

New York, NY 10013-1917 
or editors@SciAm.com 

Letters may be edited for length and clarity. We 
regret that we cannot answer each one. Post a 
comment on any article instantly at 
www.ScientificAmerican.com/ 
sciammag 


(2010) 2/1 f^\ 


79 






























jHafallat 

gUCHoom 


January / February - 2010 


Volume 26 


Number 1/2 


SCIENTIFIC 

AMERICAN 


4 



ASTRONOMY 

Portrait of a Black Hole 

By Avery E. Broderick - Abraham Loeb 


Black holes swallow everything that crosses into their domains- 
even light. Here’s how astronomers will get their first look ever at the 
dark silhouettes of these invisible cosmic monsters. 



ALTERNATIVE ENERGY 

The Power of Renewables 

By Matthew L. Wald 


The need to tackle global climate change and energy security 
makes developing alternatives to fossil fuels crucial. Here is how the 
possibilities stack up. 



MEDICINE 

Surprises from Celiac Disease 

By Alessio Fasano 


Study of a potentially fatal food-triggered disease has uncovered a 
process that may contribute to many autoimmune disorders. 


28 



NEUROSCIENCE 

Turbocharging the Brain 

By Gary Stix 


Will a pill at breakfast improve concentration and memory-and will it 
do so without long-term detriment to your health? 



NEUROSCIENCE 

Magic and the Brain 

By Susana Martinez-Conde - Stephen L. Macknik 


Magicians have been testing and exploiting the limits of cognition 
and attention for hundreds of years. Neuroscientists are just 
beginning to catch up. 
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